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PROFESSOR HENRY. 


PROFESSOR JOSEPH Henry, who died at Washington, 
U.S.A., on May 13th, for many years occupied 
the position of Secretary to the Smithsonian Institu- 
tion, but is far better known among electricians by 
his early original discoveries in electricity and mag- 
netism, many of which were of the very highest prac- 
ticalimportance. He was born at Albany in 1797, and 
had therefore completed his 80th year. His educa- 
tion was only such as the common schools and 
academy of his native city afforded ; and like the 
lamented Faraday, who in many of his character- 
istics he greatly resembled, he was probably not 
a little indebted to that freedom from conventional 
modes of thought which is found in connexion with 
self-developed mental resources, for the striking 
originality which he often exhibited in carrying out 
his investigations and researches. In 1826, he was 
appointed to a Professorship in the Albany Academy, 
and in the following year he commenced that 
splendid series of investigations upon which his 
scientific reputation ultimately rested, and which 
extended through a series of twelve years. In 1831, 
Henry produced and exhibited the first electro- 
magnetic engine, which although very simple in its 
form, embodied for the first time, the principle of 
the pole-changing commutator. In the same year 
he published in the American Fournal of Science, 
a paper on electro-magnetism, of the very highest 
practical importance. Up to that time, no advance 
had been made upon the form of electro-magnet 
devised by Sturgeon, consisting of a bar wound 
with a single layer of turns of thick wire, excited by 
a battery of large plates, and low projectile force ; 
under such conditions the addition of even a few 
feet of wire materially lessened the magnetic force 
developed. 

In view of this fact, Barlow, in 1824, had pro- 
nounced the idea of an electric telegraph chimerical. 
But in the paper alluded to, Henry demonstrated 
that by winding the magnet with many convolutions 
of wire, and by forming the battery of many pairs 
of elements connected in series, that a high degree 
of magnetic intensity could be produced through a 
long wire. This law, which to a modern electrician 
seems so simple and obvious, was first discovered 
and demonstrated by Professor Henry, and he was 
also quick to foresee its practical importance, for in 
the same paper, after describing his experiment in 
detail, he directed attention to the practicability of 


| applying the intensity magnet as he termed it, to 
the transmission of intelligence at a distance. 


In the same year (1831), he constructed and 
exhibited a contrivance for giving signals at a 
distance by electro-magnetism, which consisted of 
a permanent magnet upon a vertical axis, one pole 
of which was placed between the poles of a horse- 
shoe electro-magnet, while the other was arranged 
to strike against a bell. This was successfully 
operated through 8,000 feet of wire, in a room of 
the Albany Academy. There, in the presence of a 
class of students, was exhibited in operation, an 
instrument, which was actually a practicable electric 
telegraph. Had Henry elaborated and applied a 
telegraphic alphabet, there would have been little 
left for Morse to accomplish in order to have given 
to the world the sound-telegraph of to-day. But 
Henry stopped just short of that, leaving to his 
compeer the honours and the rewards of the inven- 
tion of the commercial electro-magnetic telegraph 
of America. 

In the same year Henry produced another striking 
illustration of the ‘capacity of his improved electro- 
magnet. His papers in the Fournal of Science having« 
given him a high reputation, he was invited to per- 
form a series of experiments at Yale College, New 
Haven. The invitation was accepted, and Henry's 
electro-magnet, constructed during that visit, and 
capable of sustaining a weight of 2,500 lbs., was for 
years one of the marvels of that Institution. <A few 
weeks later he constructed another one capable of 
sustaining 3,600 lbs., and occupying less than a 
cubic foot of space, for the College of New Jersey. 

In 1832 Henry made his second great discovery 
in electricity—the self-induction of secondary cur- 
rents in a coiled conductor. In the same year he 
produced the electric spark by magneto-induction, 
a discovery made independently, and almost simul- 
taneously, by Forbes of Edinburgh. Of these two 
discoveries, it should be said, in justice to the dis- 
tinguished scientist who has just passed away, that 
they embrace all the essential principles of magneto- 
electricity to which so great a part of the life of 
Faraday was subsequently devoted, and to which 
his intellectual fertility gave such an important 
development. 

It was impossible that an intellect of such a high 
order of ability should be permanently retained by 
the humble academy in which its earlier triumphs 
has been won. Jn 1832 the trustees of the College 
of New Jersey unanimously elected young Henry, 
Professor of Natural Philosophy, and he at once 
entered upon his duties. His very first course of 
lectures at Princeton included a demonstration of 
the feasibility of the electric telegraph with abun- 
dant experimental illustrations, but here again, he 
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stopped short of the apparently obvious, practical, 
realization of the system. 

Having remained five years at Princeton, in 1837 
he visited this country, where his brilliant reputation 
had already preceded him. While in London, he 
met Professor Wheatstone, to whom his researches 
were already familiar, and with whom he discussed 
his plans for producing not merely signals, but large 
mechanical effects at indefinitely extended distances, 
by means of the intensity magnet. 

From this time, Professor Henry seems to have 
remained in comparative retirement, until in 1876, 
upon the orginization of the Smithsonian Institute, at 
Washington, he was elected its Secretary, a position 
which he continued to fill until his death. In 1849 
he was also elected President of the American 
Association for the Advancement of Science, and in 
1868 he became President of the National Academy 
of Sciences, at the last meeting of which he presided. 
In 1871 he was placed at the head of the Lighthouse 
Board of the United States, in which capacity his 
services have been of the greatest value to the 
Government of the United States. 

The literary work of Professor Henry, is scattered 
through nearly all of the leading American scientific 
periodicals. In 1869, he published in book form, his 
collected papers up to that date, under the title of 
“ Contributions to Electricity and Magnetism.” 

Professor Henry, left a wife and three daughters, 
and although he saved but little money during his 
long service in the Institution, yet by the generosity 
of his friends, the family are well provided for. His 
fungral took place on the 17th, at Oak Hill Ceme- 
tery, in Washington. 

Frank L, Pope. 


TELEGRAPHIC INVENTION IN ENGLAND 
AND AMERICA, 


Ever since the Centennial Exhibition of 1874) 
America has taken a pre-eminent position among 
the nations for invention. There she displayed to 
the world the fruits of her practical ingenuity, her 
rich material resources, and mechanical skill, 
Europe was not unacquajnted with the efforts of 
American inventive genius before the great Fair 
took place. Far from it. A generation which has 
been born to the sound of American clocks, and 
suckled on American feeding-bottles, is not likely 
to be ignorant on this head. The Americans have 
always been distinguished for their inventiveness ; 
but the Centennial Exhibition showed their charac- 
teristic ability in its true greatness. We knew that 
the national fertility in patent cow-milkers, apple- 
parers, and other Yankee notions was unrivalled, that 


the crop of “five dollar ideas” was inexhaustible ; 
but the Exhibition brought us face to face with the 
really great inventions of America. In no depart- 
ment of invention have the Americans figured more 
prominently than in that of telegraphic instruments, 
and no section of the Exhibition was so brilliant as 
this in evidences of their achievements. The tele- 
phones of Gray and Bell, the automatic and quad- 
ruplex instruments of Edison, especially created an 
interest which spread their fame far and wide. 
Since then, the phonograph of Edison, following 
hard behind the speaking telephone, has greatly 
helped to extend and confirm the national reputa- 
tion. It may be said that the present_time is only a 
happy conjuncture for America, that the telephone 
and phonograph may prove to be more dazzling 
than useful, and that she is fortunate in producing 
just now a cluster of extraordinary inventors. But 
we think, on studying the subject closely, that the 
eminence of America in the invention of telegraph 
appliances is undoubted. Behind her splendid con- 
stellation of great inventors, she can boast a thousand 
lesser lights ; and besides the telephone and phono- 
graph it will be found that she possesses a great 
variety of important and novel instruments. 

But though America has been shooting into note, 
and engaging the attention of the world, England 
and other European countries have not been idle. 
They have been working diligently in other fields ; 
and especially in that of pure science. In pure science. 
America has done little hitherto, perhaps for the 
reason that it does not pay to discover principles. 
There are no dollars in an abstract law. English 
electricians, as we pointed out in a recent article, 
although they have produced no striking results 
lately, have been steadily working. They have 
been extending the boundaries of the science itself, 
and in invention they have been engaged in advanc- 
ing railway and submarine telegraphy. The siphon 
recorder, the curb-sender, and the application of 
the duplex system to submarine cables, are first- 
class inventions, yet in the field of land-line 
signalling apparatus England must be said to have 
been exceptionally barren of late years. In this 
domain we must at present yield the palm to 
America. 

Having admitted this much, we naturally ask 
why it is so. With the mechanical results of the 
Victorian epoch around us, and in remembrance of 
the great inventors who have recently passed away, 
or who are still in our midst, we cannot allow that it 
is in point of inventive genius that we are lacking , 
but if the genius be granted, the environment must 
be at fault. In America, keen competition among 
telegraph companies, an immense area of country 
and mileage of lines, a cheap patent system, and a 
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ready means of publicity, all tend to foster invention. 
In England, an exclusive Government system of 
telegraphs, and very onerous conditions of patent 
right, tend to damp invention in this direction. The 
importance of the patent law as a factor in this 
repressing inflyence was first pointed out by Sir 
William Thomson, after his return from the Cen- 
tennial Exhibition; and that of the Government 
postal telegraph system by Dr. C. W. Siemens in 
his opening address to the Society of Telegraph 
Engineers this session. The effect of a rigorous 
patent law in checking invention is well seen in the 
case of Germany, a country which produces very 
few inventions. Professor Bell himself is an 
example of an inventive Englishman finding more 
favouring circumstances for his powers in America 
than at home. Varley’s 1870 telephone patent 
contained the roots, and more than the roots, of 
Gray and La Cour’s recent tone telephones ; but it 
remains a patent still. The conditions for its prac- 
tical development were not genial in England, and 
the invention was still born. 

Having found what appear to be the true causes 
of the admitted evil, we now turn to seek a remedy 
for it. The new patent law before Parliament may 
be expected to do good to invention in general, 
and, therefore, also to telegraphic invention ; but it 
appears to us that a special remedy might be found 
in the Government telegraph system. If greater 
facilities were given for testing new inventions, and 
if handsome premiums were given for successful 
ones, and inventions openly invited and welcomed, 
we think that telegraphic invention could not but 
be stimulated again in this country, and that some- 
thing of the old activity which existed in the days 
of the rival companies might be brought back. 


THE ELECTRIC LIGHT IN PARIS. 
TRAVELLERS arriving by night from London at the 
Gare St. Lazare cannot fail to remark the brilliant 
series of electric lights which illuminate the whole 
covered area of that railway station, and to note the 
striking contrast between the pure white electric 
and the dull yellow gaslights surrounding them. 
But the greater incomparable superiority of the 
former over the latter is best seen at the Place de 
l'Opera, where the great lamps are fitted up with 
Jablochkoff’s electric candle. Across the open area 
of the place, and extending towards the new 
Avenue de I’Opera, there is a double row of large 
lamp posts down each side, each surmounted by a 
large cylindrical lamp of clouded glass and con- 
taining 12 electric candles. These are burning 
every night, and serve to light up the whole space 
to a clearness which permit the different tints of the 
ladies’ costumes to be easily distinguished. On 
opera nights the two ornamental lamp posts front- 
ing the fagade of the Opera House have each three 


upper globes lit by the candle. These globes are 
of opal glass, and give a peculiar softness and silvery 
lustre to the light, which resembles that of the 
moon. They light up the centre fagade, showing 
in relief the rich marbles, statues, and gilding. The 
ordinary globes of gaslights along the balconies of 
the building, together with these electric lights, have 
a rich effect, similar to a mixture of silver and gold 
in jewelry. The wide flight of steps leading up to 
the doors are illuminated almost like noon, and it is 
curious to see the gnats dancing about the white 
globes as if they believed it to be daylight. The 
electricity is supplied by a Gramme machine espe- 
cially constructed to yield intermittent currents, and 
fed by another Gramme of the ordinary kind. It is 
led by cores under the pavement up the side of the 
lamp post to the candles. The cores have had to be 
protected, it is said, from ill usage, because attempts 
were made by agents of the gas companies to inter- 
fere with them. As soon as a candle burns down 
another is moved by mechanism into its place 
without much appreciable disturbance of the general 
effect. The light is remarkably soft and steady, and 
there is no flickering to speak of. These lights are 
Jablockhoffs advanced guard, and we may soon 
expect to hear of their being extended down the 
whole length of the Avenue de l’Opera and the 
boulevards themselves. They have only to be seen 
to be admired, and when once the public have grown 
accustomed to their superior excellence over gas, 
they will before long require an extension of thé 
system. It is stated that M. Jablockhoff has received 
orders from the Municipality of Paris to introduce 
his light into sixteen other places in the city. A 
company is formed, and money is flowing in to sup- 
port it. The only important drawback to the light 
is its costliness, for it is at present quite as expen- 
sive as gas. 

The success of Jablockhoff is stimulating other 
inventors in this field. The lights of the Gare St. 
Lazare are produced by Lontin’s distributing ma- 
chines. The wicks are the ordinary prepared carbon 
sticks, regulated by Lontin’s burner. They burn in 
the open air without globes or shades of any kind, 
and they are also remarkably steady. A drawback 
to their use is the hissing noise which they make, 
Jablockhoff’s candle, being practically noiseless ; but 
for public works this is of no consequence, and its 
comparative cheapness, renders this system very 
well suited for private establishments such as large 
workshops, railway stations, &c. It is said that the 
Company of the West, by employing this light at the 
Gare St. Lazare saves over £1,000 a year on lost or 
damaged goods which formerly were either stolen 
in the night or allowed to spoil. 

Another light worth mentioning is that of a young 
inventor, named Emile Reynier. This system has 
been patented in England, and described in the 
Telegraphic Fournal for Feb. 1st, 1878. His wicks are 
discs of carbon posed against each other,and slowly 
rotating by clockwork so as to bring fresh carbon 
surface always forward. The larger form of appa- 
ratus answers very well, and it has the merit of 
cheapness. M. Reynier has recently produced a 
small carbon light for domestic purposes. We were 
present at a public exhibition of it on Monday even- 
ing, May 20, at his atelier, but the apparatus was 
unfortunately not quite complete, and the light 
flickered every now and again in a way which will 
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have to be corrected before it will serve for any such 
purpose. The wick consisted of a small vertical 
disc of carbon slowly rotated by clockwork, with a 
rod of carbon no thicker than a wax taper, pointed 
vertically downwards to it. The current passed 
between the point of this rod and the edge of the 
disc, which by its rotary motion continually brought 
fresh carbon surface forward. 

There are several trials of different electric lights 
arranged for during this season. M. Jablockhoff 
has a special annexe fitted up for exhibiting his light 
at the Exhibition. J¢7s satdin Paris that M. Gramme 
has now produced a modification of his Dynamo 
machine which is superior to that of Siemens. 


CARPENTER AND MARTIN’S ELECTRIC 
CLOCK. 


In all the electric clocks hitherto invented, the 
action of the electric current has either been to 
control the movements of the works, or to actuate 
them by successive impulses given direct to the 
pendulum, or to a ratchet wheel in connection with 
the works, the pendulum being dispensed with. 
Messrs. Carpenter and Martin have gone a step 
further than this, and have, by combining the two 
latter actions, produced a novel form of clock. 

The invention consists in fitting to the back plate 
A, fig. 1, of the clock or other time keeper, an 
electro-magnet B, B, which can attract an armature 
D; this armature has on it a push pawl E to engage 
into the teeth of a ratchet wheel F to cause the 
wheel to travel intermittently and wind up a spring 
G, one end of which is attached to the axle H and 
the other end to the “scape” or other wheel I, as 
in the detached view, Fig. 2, upon the teeth of 
which the pallet acts in the ordinary manner for 
maintaining the-to-and-fro motion of the pendulum 
J,Which travels over the usual arc of a circle in 
proper order for the divisions of time. The pen- 
dulum aperture in which the crutch pin works is 
insulated by ebonite or other body kK on one side, 
and it, with the other, which is in contact by a 
wire L from thecoils, constitute the make and break 
action at each vibration of the pendulum. The 
other conducting wire m of the coils is connected 
with the back plate a or some other part of the 
clock, as found convenient. It is evident a clock 
as above described can by an attachment on the 
armature be put in connection with coils of other 
clocks or indicators of time at a distance that they 
can be regulated by the clock above mentioned. 

Fig. 3 is a modification of the foregoing, in which 
the armature D is connected to a horizontal bar p', 
which terminates in a push pawl £, the horizontal 
bar being supported on a pivot or centre a by a 
strap N which is attached to the back plate a. The 
bar p! hangs and rocks upon this centre under the 
action of the battery in one direction, and under 
the action of a spiral spring 4 in the other, the 
limit of motion being regulated by set screws ¢, c. 
The pawl E pushes its wheel, which is an additional 
wheel F, upon the arbor of the centre wheel, and 
therefore travels with it. On the armature bar pb! 
is a spring @ having a loose detent, the point or 
tooth of which is in contact with one of the teeth 


of the fixed wheel F! and moves in the same direc- 
tion along with it under the falling or descending 
motion of the armature bar through the tension of 
the spiral spring 5; the drop of the bar causes the 
in e to press down the fork m by acting upon its 
eg f to cause the wire g to dip into mercury con- 
tained in a basin / for the opening or completion 
of the electric circuit, which then instantly acts 
upon the magnets to draw the armature D down 
and its pawl end up, which end then acts upon the 
wheel F and winds up the spring G, the winding 
being in proportion to the unwinding, and is taken 
up the moment it has given it off. The lower part 
of the boss of the forked lever has a lip ¢ upon it 
to take on to either side of a bent portion of a 
spring 4, by which the fork can be retained for the 
time until overcome by the superior power of the 
spiral spring in one movement and of the armature 
by the current in the other. The spring when 
wound up has sufficient power or tension put into 
it to keep the works and hands going for, say two 
minutes, but as the additional wheel makes the 
movement of one tooth only corresponding to one 
minute of time, the spring has always the requisite 
power within it. One ofthe wires / of the magnetic 
coils B is always in the bath, as shown, and the 
circuit made by the dip of the wire g causes the 
armature to be depressed, and its opposite end with 
its pawl to be raised to push the wheels F on one 
tooth to wind up the spring again. The up rising 
of the pawl end causes the pin ¢ to strike against 
the fork leg m to lift and carry the lip 7 over the 
bend of the spring 4, to be there held until the 
next minute of time is completed, when the same 
action takes place. R is the stop pawl to prevent 
the spring and wheel returning, and to ensure its 
movement of rotation in one direction only. 

Fig. 4 shows another arrangement by which a 
spring or weight can be wound up by an electric 
current, the works then being kept going by the 
spring like an ordinary clock having a pendulum or 
balance. In this view the armatures D, D, are double 
on separate bars p!, p!, and are attracted to distinct 
magnetic coils B, B, arranged on opposite sides of 
the back plate a, and drop simultaneously into con- 
tact on the completion of the current or circuit by 
the dip of the wire g into the bath 4, as before ex- 
plained. The inner end of one of these bars has a 
push pawl E to engage into the loose wheel F, and 
the other a slip pawl E' to engage into the fixed 
wheel, the two bars being connected that they may 
move together. The slip pawl follows the travel of 
the tooth in which it is engaged, and its weight 
assists the travel until it arrives at the end of the 
distance, when the loose pawl is acted upon again by 
the attraction of thearmatures. The stop pawl R in 
this arrangement is centred upon a point z, and as 
its tooth rises up and over the teeth of the wheel 
in succession its tail end # drops and throws a hook 
"toi the path and under a stud r projecting from a 

ar s to which the dip wire g is connected, the bar 
being part of the forked lever m’, whose legs f, 2, 
are acted upon by a pin ¢, as before explained, and 
is held in both the up and down positions by a lip 
or pin z acting upon the bent portion of the spring 
k. When the tooth of the stop pawl falls into the 
next tooth of the wheel its tail end rises, and the 
hook g lifts the fork by its leg m to take the wire g 
out of the bath to break the electrical circuit. 
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THE BYRNE GALVANIC BATTERY. 


By Joun Byrne, M.D. 


THE accompanying figure will serve to give a correct 
notion of the general appearance of the battery. 

A A, conducting cords; c, suspension rod and 
set screw combined, to connect between second 
and third cells in series ; a a, poles of battery ; 4 4, 
two set screws to couple for quantity ; ¢, an extra 
binding post, not essential, but convenient when 
two cells only of the battery are required; ¢ ¢, air 
tubes. 

The composition of the fluid is one measure of 
commercial sulphuric acid to five of water, and to 
each pint of such dilution two ounces of bichromate 
of potash, though chromate of calcium, if substituted 
for the potash salt, will give a much higher electro- 


motive force, and, consequently, a much greater 
thermal power. 

In order to guard against splashing, the quantity 
of fluid put into each cell should not exceed seven 
and a half fluid ounces, but, when the zincs become 
thin from use, eight ounces may be accommodated. 

To connect the battery for intensity, turn down 
c firmly and raise 44; and for quantity, reverse 
the operation by turning down 4 4 firmly and re- 
leasing c from its contact with the lower metallic 
connection. 


In galvano-cautery, the main purpose for which, 
this little battery was first devised, and is now being 
extensively used, and more particularly during 
certain difficult and complicated surgical operations, 
this simple means of changing the entire character 
of the current to meet emergencies is of the utmost 
importance. 

For obvious reasons, the pneumatic agitator 
should be worked by quick and short impulses, and 
not by slow or prolonged compression of the bulb, 
and the battery should not be kept immersed except 
when in action. 

Finally, and in order that the aim contemplated 
in devising this voltaic organization, the lessening 
of internal resistance, may be correctly understood, 
I shall indicate, in a few words, the manner of 
preparing my patent negative plates, the distinctive 
feature of the battery, and the main source of its 
great power. 

Each negative element consists of a plate of 


copper, to one surface of which, as well as to its 
edges, a sheet of platinum foil, compact, and free 
from pin holes, is soldered, and to the opposite 
surface or back a sheet of lead, the three metals 
being so united that the copper shall be effectually 
protected from the action of acids. The lead back 
and edges are then coated with asphaltum varnish, 
acid-proof cement, or any other like substance ; 
and, lastly, the platinum face, being first rubbed 
over gently with emery paper; is to be thoroughly 
platinized in the usual manner. 
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Each cell of the battery above described contains 
two such plates, between which a single zinc is 
suspended, and when the elements are immersed so 
that the exciting fluid reaches within an inch of 
the top, a negative surface of 20 square inches is 
brought into action. It will thus be seen that the 
platinum alone is the negative metal, and the 
copper core a conducting body merely, while the 
lead, being almost passive, serves no other purpose 
than to protect the copper, so that any other, and, 
best of all, a non-metallic, substance capable of 
resisting the action of bichromate solutions, might, 
with advantage, be substituted for the lead. 

By this device the fixed and weli known electro- 
motive energy of a platinum-zinc pair, which, I need 
hardly say, is much higher than that of platinised 
silver, and, combined therewith, the conductivity of 
copper, are insured in one and the same compound 
element. As might be supposed, therefore, the 
practical result is that the only internal resistance to 
be encountered is that of the fluid, which, in the 
apparatus under consideration, must necessarily be 
quite small, since the zinc and platinum surfaces are 
no more than three sixteenths of an inch apart. As 
to the electro-motive force in bichromate fluid, 
repeated and carefully conducted tests, by General 
H. L. Abbot, U.S.A., and others, prove this to be 
from 1°95 to 1°99 volts. Now, as this battery will 
show, during agitation, on a tangent galvanometer, 
with no external resistance, a deflection of 82°, or 
nearly 50 webers, it follows that the internal resist- 
ance cannot be much over 0°04 of an ohm. 

This, then, is the basis of what has been justly 
claimed for and accorded my battery, namely, “a 
remarkably high electro-motive force, with an im- 
measurably small internal resistance.” Nor is this 
most desirable condition limited to the particular 
form of battery herein described, for these conduct- 
ing negative plates have proved to be infinitely 
superior to carbon in a porous cup with concentrated 
bichromate of potash and sulphuric acid. As com- 
pared with platinized silver, also, with sulphuric 
acid and water, say one to ten or eleven, as an 
exciting liquid, not only will the electro-motive force 
be found to be twenty-five per cent. or more higher 
and the resistance less, but, there being no internal 
currents due to a platinum-silver pair, and com- 
paratively little tendency to polarization, the action 
will be steadier than that of the most perfect Smee 
battery. Hence these plates are admirably adapted, 
and have been successfully tried, for operating 
electro-motors, for electro-plating, and other pur- 


poses. 

With regard to the heating capacity of my battery, 
and the modus operandi by which pneumatic agitation 
increases its power, I have but a few words to add, 
suggested by reading the report of what took place 
at its exhibition in London. 

It has been stated that “ten of my cells heated a 
stout platinum wire, thirty inches long and No. 
14 B. W.G., to a glowing heat on pumping,” and 
as evidence of the surprise created by this demon- 
stration, the report goes on to say that “some idea 
will be formed of the great heating power here 
displayed, when it is remembered that it takes 
seventy or eighty Grove’s elements to heat a similar 
length of No. 18 or 24 B. W. G. platinum wire.” 
Now, inasmuch as I have often shown that four of 
these cells will heat to an equal degree from fifteen to 


eighteen inches of such wire, ten cells ought to, and 
would, I know, bring to a like condition considerably 
more than thirty inches. I am disposed, therefore, 
to surmise that the amount of this thick wire within 
reach at the time may probably have been limited 
to thirty inches, or there must have been some 
imperfection in the plates or cells used. At all 
events, the little battery of four cells will heat to a 
bright cherry-red twenty inches of No, 16 platinum 
wire. 

As to the “ development of heat within the cells,” 
and “why the pumping of air into the cells should 
increase its current strength so much,” it seems to 
me the distinguished electricians who are reported 
to have been present at this exhibition will, after a 
little reflection, find no difficulty in settling both 
questions to their entire satisfaction. I may state, 
however, that if a plate of amalgamated zinc, say 
2} 5 inches, and three-sixteenths thick, be immersed, 
alone, in 8 fluid ounces of strong bichromate fluid, 
the temperature of said fluid will rise to nearly 
140° F. in about half an hour, or within a few 
degrees of the highest point reached during pro- 
longed electro-chemical action and agitation. 
Whether the slight retardation of the current by 
the fluid may add a fraction to the heat produced 
by chemical decomposition, I am not prepared to 
say ; but it is quite certain that the development of 
heat within the cell is due in a great measure, if, 
not entirely, to chemical action of the fluid on the 
zinc, and this is one among other reasons why the 
plan of suspending one zinc between two negative 
surfaces has been adopted. 

Where cells have been employed to operate 
electro-magnetic motors, however, and the exciting 
fluid has been sulphuric acid and water merely, | 
prefer to use a single negative surface and one zinc. 
In this case there is little or no chemical action on 
the zinc, beyond what is represented in current, 
and the energetic disengagement of hydrogen in- 
sures a free circulation in the liquid. 

With regard to the method adopted for agitating 
the fluid, I have only to say that, after many 
experiments and trials with various other con- 
trivances, this has been found the most simple and 
convenient. That agitation has no influence what- 
ever on the electro-motive force of the battery is 
unquestionably true, as Mr. Preece has de- 
monstrated, nor has it much, if anything, to do in 
the production of heat within the cells. In fact, its 
action is purely mechanical, and agitation by any 
other device, if equally practicable, would accomplish 
the same result. 

The suggestion of Professor Adams, as to its 
effecting a free circulation in the fluid, by which 
the metallic surfaces are kept constantly clear, or, 
to use a meaningless term, depolarized, is, un- 
doubtedly, a hint in the right direction, and in 
entire conformity with my own views.—Scientific 
American. 


Figs 2 and 3 show the arrangement of the plates 
and air-tube in a cell of the Byrne battery. 


In Fig. 3 the two compound plates ¢ ¢ are shown, 
between which the zinc plate is placed. This latter 
is indicated by z in Fig. 2, one of the compound 
plates being removed : ¢ ¢ is the air-tube of ebonite, 
the lower bend of which has small holes 2 h / 
perforated in it through which the air is blown. 


| 
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BYRNE’S PNEUMATIC BATTERY. 


By F. Hiaains. 
Amoncst the recently introduced electrical novelties 
from the United States, not the least remarkable, 
is the Byrne Pneumatic Battery, which for its size, 
gives many times the volume of current which has 
hitherto been obtainable from the most powerful of 
batteries. 

Its construction has been already described ; the 
plates are platinum and zinc ina solution of chromic 
acid, &c. 

The plates have an active surface of 55 square 
inches each, and are distant 7 in. from each other. 

The behaviour of chromic acid as an electro 
negative element in a battery has not hitherto been 
satisfactory when employed for the production of a 
great quantity of current for any length of time, in 
consequence of the want of diffusibility of the 
reduced chromic oxide, which is formed in contact 
with the negative plate. Various mechanical means 
have been proposed for overcoming this difficulty, 
such as the circulating battery of Le Chuteaux, in 
which the cells are placed one above the other ina 
succession of steps and an excess of liquid froma 
reservoir flows by gravitation constantly through 
the series. 

But though such systems are valuable for tele- 
graph purposes, they are not suitable for the produc- 
tion of electric light or other electric heating effects 
of a current active in an exterior conductor of less or 
but little greater resistance than that of the generator. 

The battery under consideration, appears to be 
especially suitable for the production of electricity 
in great volume for a length of time, dependent 
upon the capacity of the cells employed. 

The action of the air, which is pumped through 
the cells, is, to remove and replace by fresh, the 
exhausted solution in the vicinity of the platinum 
plate ; thus causing more rapid absorption of the 
hydyegen evolved, and at the same time increasing 
the local and other action upon the zinc plate. 

It has been suggested that a combination of the 
oxygen of the air with the evolved hydrogen takes 
place ; but this is disproved by the fact that pre- 
cisely similar effects are obtained when coal gas is 
forced through the solution. 

The function of the compound backing of copper 
and lead to the platinum plate, appears to be to 
increase its conductibility, and also to stiffen it and 
render it more convenient for employment. 

The internal resistance is only 0024 ohms, and 
the electro-motive force varies from 1°49 to 1°56 
volts per cell. 

The electro-motive force increases 1°89 per cent. 
shortly after immersion, while the battery remains 
inactive, but decreases upon. air being pumped in. 
The cause of this appears to be the formation of a 
more electro positive solution in the neighbourhood 
of the zinc plate, when the battery is either standing 
undisturbed, or when the zinc is being rapidly dis- 
solved in action, In order to test the correctness 
of this view, the zinc element was placed in a sepa- 
rate cell, and it was then found that the potential 
increased as the solution became charged with zinc. 

Observation of the platinum plate under these 
circumstances, shewed that when the battery was 
short circuited for a few seconds, a dense cloud of 


chromic oxide accumulated upon its surface; this 
oxide was not easily dislodged by moving the 
plate about, but was readily dispersed by an_up- 
ward current of air bubbles. The potential of the 
battery increased with its removal ; in this respect, 
therefore, the action of the current of air resembles 
that of the nitrous acid gas given off from the 
negative plate of the Grove’s battery when the 
current is active. 

A considerable difference exists beteen the nature 
of the accumulated oxide upon a carbon and a 
platinum plate, the pores of the former becomes 
filled with an obstinately adherent mass of oxide, 
which is thus sheltered from the action of the cur- 
rent of air and liquid. 

For example, in a carbon battery with plates of 
equal surface, the carbon plate acquired a negative 
potential equal to *435 volts after having been short 
circuited for one minute (as compared with a 
similar plate of clean carbon in the same solution). 

This negative polarity decreased to ‘084 volts in 
5 minutes, but the same diminution occurs with a 
platinum plate in about half the time. 

When bichromate batteries are employed in 
telegraphy, no inconvenience is experienced from 
polarisation of the carbon plate when I square inch 
of surface is allowed for ‘ol5 webers of current, 
and it is not essential that this surface face the 
zinc. 

The back and front of a carbon plate are usually 
of different potentials when anything approaching 
tothe full force of the battery is being utilised, but 
equilibrium is rapidly restored during the intervals 
of rest. 

The solution used in the Byrne's battery is a 
powerful oxidant, and forms chromate of mercury 
when in contact with that metal, therefore amalga- 
mation of the zinc plate does not protect it from 
solution, by the sulphuric acid present. The 
chromate of mercury is replaced by that of zinc, 
and the sulphuric acid displaces the chromic 
oxide, which then combines with the sulphate of 
potash to form chrome alum. 

The continuous destruction of zinc, and conse- 
quent reduction of the solution prevents the ap- 
plication of this battery to other than temporary 
purposes, but there are many cases in which it may 
be employed with advantage as a convenient and 
abundant source of electricity. 

An idea of the enormous quantity of current 
which this battery can furnish may be obtained 
from the fact that each cell is equal to from 8 to Io 
a size Grove’s batteries connected -up quanti- 
tively. 


THE MICROPHONE. 
WE are enabled, through the kindness of Professor 
Hughes, to give in the present No. of the Yournal 
some illustrations of the various forms in which he 
has constructed his “microphone.” Fig. 1 consists 
of a short length of a child’s wooden pen-and-pencil 
holder, a portion of the side being cut away and a 
flat piece of wood fixed to it; this forms a small 
box in which is fixed a small square piece of pine 
charcoal impregnated with mercury; around this a 
fine wire connection is twisted. A second square 
piece of charcoal is laid on the first piece, as shown 
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in the fig., the whole forming a kind of anvil. 
Resting on the latter is a piece of mercurialised 
charcoal, about 1} inches long, and hinged trans- 
versely near the centre of its length by an axis 
turning in a bearing made of a piece of sheet brass. 
This piece of brass is bent double, so that the por- 
tion forming the bearing of the axis does not touch 
the surface of the wooden base to which it is 
secured. A wire is connected to the brass bearing 
so as to enable the circuit to be completed. The 
wooden case is placed inside a small square box, 
and is secured to the bottom of the latter, as shown 
by Figs. 2 and 3. 

Fig. 4 shows the apparatus arranged for making 
the movements of a fly audible. The feet of the 
base-board are small india-rubber blocks ; the cylinder 
is of gas carbon, and the anvil of mercurialised blow- 
pipe charcoal. 

Fig. 5 is a very sensitive form of microphone ; it 
essentially consists of an upright, cigar-shaped 
piece of gas carbon, the lower end pointed and 
resting on a slight hollow formed on a small block, 
also of gas carbon. The upper end of the cigar 
rests on a similar piece of carbon with a rather large 
hole drilled in it. The carbon blocks are secured 
to a small piece of wood, which in turn is secured 
to the frame of an ordinary tracing slate, the frame 
itself having its wooden back fixed to it, and mounted 
on a wooden base, as shown. Wires lead away in 
all cases to an ordinary Bell telephone, and a few 
cells of any form of battery. 

Fig. 6 shows the very simple, but at the same 
time efficient, microphone. It consists simply of 
two French nails fixed parallel to one another, a 
short distance apart, on a board, a third nail being 
laid across the two. This simple instrument, when 
connected with a battery and a Bell telephone, pro- 
duces very audible sounds in the latter, if the board 
be touched ever so gently. Articulate speech is 
also reproduced in the telephone very distinctly on 
speaking near the nails. 

arious theories have been propounded to account 
for the results produced. The cause of the effects 
seem almost obviously due, as has been suggested, 
to a variation in the perfection of the contact 
between the touching surfaces. 

[We shall be pleased to receive correspondence 
from our readers on the subject of their experiments 
with the Microphone.—Ebir. TEL. Jour. ] 


ON THE DETERMINATION OF THE SCALE 
VALUE OF A THOMSON’S QUADRANT 
ELECTROMETER USED FOR REGISTER- 
ING THE VARIATIONS IN ATMOSPHERIC 
ELECTRICITY AT THE KEW OBSERVA- 

TORY. 


By G. M. WHIPPLE, B.Sc., Superintendent of the Kew 
Observatory. 


THE Meteorological Council, being desirous of 
analysing the photographic traces produced by their 
electrograph at the Kew Observatory some time 
since, requested the Kew Committee to institute a 
series of experiments, with the view of determining 
the scale value of the instrument, in order to pre- 
pare a suitable scale for measuring the curves. 

The experiments were all made in Dr. De La 


Rue’s laboratory, Charlotte Street, Portland Place, 
London, with his large chloride of silver battery, 
which he very generously placed at my disposal. 

In the first experiment readings were taken on 
a scale divided into fortieths of an inch, which was 
placed in the exact position occupied by the front 
face of the cylinder of the registering apparatus of 
the electrograph. 

The battery terminals were then attached to the 
electrodes of the instrument, and the cells joined up 
in series as required. The deflections produced by 
the different potentials were read off on the scale 
with the following results, the quadrants being put 
to earth at the beginning of each experiment with 
the view of obtaining a correct value of the zero. 

In experiment I, only the potential of the positive 
pole was measured. 


EXPERIMENT I. 


No. Deflec-| No. | Peflec-| No. | Deflec- | No. | Deflec- 
| of | tionin| of /tion in} of | tionin| of | tion in 
| Cells. inches. | Cells. | inches. | Cells. inches. | Cells. | inches. 


| 


| 
| ©  0°000 | 200 | 1°762 | 440 | 3°300 | 680 | 4°275 
| 20 | 0'200 | 240 | 2°050 | 480 3487 | 720 | 4°362 
| 42 0'400 | 280 | 2°375 | 520 | 760 | 4°425 
| 80 | 0°g00 | 320 | 2°650 | 560 3°812 | 800 | 4°500 
| 120 | 1'112'| 360 | 2°887 | 600 | 3950 
| I 


60 1°450 | 400 | 3°100 | 640 4'087 
| 
In the next experiment the positive deflections 
were read for potentials increasing by hundreds up 
to 800 cells, and the negative for potentials in- 
creasing by twenties up to 200 cells. 


EXPERIMENT 2, 


Positive. Negative. 


No. | Deflec-| No. |Deflec-| No. | Deflec-! No. | Deflec- 
of |tionin| of | tionin| of | tionin | of | tionin 
Cells. | inches. | Cells. | inches. | Cells. | inches. | Cells. | inches. 

| 


© | 0'000 | 600 | 3°725 O | 0'000 | 120 | 1°200 
100 | 0’900 | 700 | 3951 | 20 | 0125 | 140 | 1°450 
200 | 1°701 | 800 | 4°051 | 40 | 0°287 | 160 | 1°575 


300 | 2°387 60 | 0°525 | 180 | 1°850 
400 | 2°951 80 | 0°725 | 200 | 2°100 
§00 | 3°401 100 | 0'975 


The negative deflections in the next experiment 
were obtained for potentials diminishing from 200 
cells. The positive again increased by hundreds. 


EXPERIMENT 3. 


| Positive. | Negative. 
No. | Defiec-| No. | Deflec- No. | Deflec-| No. | Deflec- 
tionin | of tionin| of | tionin| of | tionin 


of 
Cells. | inches. | Cells. inches. Cells. | inches. | Cells. | inches. 


80 | 
| 100 | 0'°950 700  3'975_ | 2°000| 60 | o°612 
200 | 1°750 800 | 4°100 160 | 1°725 | 40 | 0'400 
300 | 2°400 | 140 | 1°512| 20 | 0°200 
| | 0'000 
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The scale was then dismounted, and a frame 
substituted for it containing a sensitised sheet of 
paper (such as is used in the self-registering photo- 
graphic instrument at Kew) and having a sliding 
shutter. 

The image of the illuminated slit reflected from 
the mirror of the electrometer, falling on this paper, 
made a photographic impression of each deflection 
of the needle with various numbers of cells in cir- 
cuit. The time of exposure of the paper was two 
minutes. 


NEGATIVE POSITIVE 


> +100 409 500 Go 700 


After the sheets had been developed and fixed, 
the deflections were measured with a tabulating 
instrument, and the following results obtained: 

EXPERIMENT 4. EXPERIMENT 5. 


Positive. Negative. Positive. Negative. 
No. | Deflec-| No. | Deflee- No. | Deflec- No, | Deftee- 
of jtionin! of | tionin of | tionin] of tion in, 

Cells. | inches. | Cells. | inches. | Cells. | inches, Cells. inches. 
| 

100 | o'949 40 |0'410 | 100 | 0918 40 | o'410 | 
200 | 1'764| 80 | 0'880 | 200 | 1°725 | 100 1°135 | 
300 2°412 | 120 | 1°323 | 300 | 2406 | 160 1°701 
400 | 3'013 | 860 1°805 | 400 | 3°003 } 


500  3°452 500 | 3°454 | 
600 3°806 | 600 | 3°784 
700 | 4°049 | || 700 4°052 | 


After these experiments the quadrants were put 
to earth, and the instrument left until the following 
morning, when observations were again made of a 
similar nature. 

It was, however, observed that the deflections 
noted were found generally to be somewhat larger 
than those of the previous day for the same number 
of cells joined up. 

After this the photographic slides were again 
mounted in the place of the scale and the deflections 
registered, which on the sheets being measured 
gave results as follow :— 

EXPERIMENT 6, 


| Positive. 


| 
No, of Deflection | No. of Deflection 
Cells. in inches. | Cells. in inches. 
100 0°937. | §00 3°662 
200 1°837 600 4125 | 
300 2°625 700 4°337 | 
400 3125 S00, 4525 | 


In the next experiment the deflections were 
measured for every twenty cells added on from 200 
negative to 800 positive. 

EXPERIMENT 7, 


| ! 
| Positive. | Negative. | 
} 
| | 
Deflection ,- Deflec- | .. Deflec- | Deflec 
in | tion in il tion in tion in | 
| inches. | | inches. "| inches. | 


inches. 


| © o'000 320 | 2'475| 600 0 | 0'000; 

2° 620 20 | 0°100| 

80 | 360 | 2°750| 640 | 4'075| 40 | 0°275 | 

' 100 (0°700) 380 2°875 | 660 | 4°125| 60 | 0'500; 

0900) 400 | 3°000! 680 4°175| 80 | 0°725 | 

149 1°075 420 | 3°075| 700 4°225| 100 | 0'950 , 

' 160 | 1°250 440 | 3°175| 720 | 4°275| 120 | 1°175 
180 | 1°425 460 | 3300, 740 4°325| 140 | 1°42 
| 200 480 3°400 760 4°350| 160 | 1°675 
220 | 1°775 500 | 3525 780 | 4375; 180 | 


240 | 1°g50 520 3°625 800 | 4°400/ 200 | 2°175 
260 | 2°100 §40 37700 | 

| 
280 | 2°200 | 560  3°775 
300 | 2°350 580 3°850 | 


ExprriMent 8. 


Positive. Negative. 


No.of | Deflection! No.of | Deflection | No. of Deflection 


Cells. | ininches. | Cells. | ininches. | Cells. jin inches. 
| 
100 1058 500 3°942 100 1°108 
200 | 1°943 | 600 4358 | 200 | 2°323 
300 2°686 700 4625 300 | 3°663 
400 | 800 | 


4810 | 


EXPERIMENT 9. 


Positive. Negative. 


No. of | Deflection | No. of | Deflection | No. of | Deflection 
Cells. | in inches. | Cells. | in inches. | Cells. | in inches. 


100 | | 600 | 4'097 | 100 | 1149 
200 1°843 Joo | 4359 | 200 | 2°429 
300 | 2°591 800 | 4561 | 300 | 3°853 
400 | 3°203 | goo | 4686 
509 | 3°708 


By combining the results of all the above experi- 
ments, and taking the means for every hundred 
cells, we have the following table : 


| Positive. 


| 


| No.of | Deflection! No. of | Deflection | No. of Deflection | 
Cells. in inches. | Cells. | in inches. | Cells. | in inches. 


Negative, | 
! 
| 


| 100 3°95 100 
200 | 1°77 700 4°20 200 2°34 
300 248 800 | 4°42 300 | 375 | 

3°09 | g00 | 4°69 | 
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On laying down these values in a curve, making 
use only of those between the limits of — 200 and 
+ 700, as the others are beyond the capability of 
correct registration by the electrograph, we find a 
regular smooth curye is produced (shown by the 
fig.), which being projected upon one of the ordi- 
nates, gives a scale by means of which the electro- 
grams are now easily tabulated. 

The value of the electromotive force of one 
De La Rue chloride of silver cell being 1°03 volt, 
as determined by Messrs. De La Rue and Miiller 
cere Roy. Soc., vol., xxvi. p. 324), the scale thus 
ormed has been assumed to represent volts with 
sufficient accuracy for the required purpose. 

My best thanks are due to Mr. Seaton and Mr. R. 
Ww. F. Harrison, for assistance rendered me in the 
prosecution of the experiments. 


M. TROUVE’S TELEPHONE.* 


I HAVE the honour to communicate to the Academy 
of Science the latest results of the researches I have 
made in relation to the telephone, by the applica- 
tion of multiple vibrating membranes, tending to 
reinforce the intensity of the transmitted currents. 

In my communication of Ioth December last, I 
announced that one could sensibly reinforce the 
intensity of the currents produced, and consequently 
the intensity of the sound itself; and to this end I 
adopted a polyhedral series of membranes vibrating 
in unison. The present is a new arrangement, 
which, taking advantage of the same principle, gives 
better results. 

a a tubular magnet surrounded by a solenoid 
along its whole length. In front of one of its poles, 
a, is a circular membrane, M, similar to that of the 
ordinary telephone, but pierced at its centre bya 
hole, the diameter of which is equal to the external 
diameter of the tubular magnet. At the other 
pole 4, is a similar membrane M’, not pierced. 

The advantage of this combination will be easily 
understood: on speaking in front of that pole of 
the magnet before which is placed the perforated 
membrane M, the sonorous waves throw this into 
vibration and, continuing their path through the 
tube, cause the second membrane Mm’ to vibrate 
also. It follows that the magnet, being influenced 
simultaneously at both poles, sets up in the solenoid 
currents which are notably more intense than if it 
were influenced at only one pole and by only one 
membrane. 

The receiver, similar to the transmitter just 
described, receives the corresponding currents ; 
and these set the the two membranes into simul- 
taneous vibration: the ear placed at a receives 
directly the sounds produced by the first membrane 
M, while those from the second reach it through 
the interior of the tube. 

This novel disposition is most effective in com- 
paring experimentally the results furnished by the 
single-membrane telephone (Bell’s) with those fur- 
nished by the multiple-membrane telephone. In 
fact it is only necessary to listen alternately at the 
two faces of this telephone to observe at oncea 
difference in the received sounds: those received 


* Presented to the French Academy of Science. 


at a appear sensibly double in intensity to those 
received at 3. 

The difference is still more striking if, while trans- 
mitting or receiving a sound of invariable intensity 
through the multiple-membrane telephone, the 
membrane m’ be occasionally stopped from vibrat- 
ing. This determined, it is easy to see that one can 
augment the intensity of the currents and con- 
sequently of the sounds by intercalating between 
the two primary membranes a series of membranes, 
2, parallel and equidistant, surrounding the solenoid, 
and influencing it throughout its whole length. 


The Academy will allow me at the same time to 
explain the principle of a new telephonic apparatus 
with which I have lately experimented, and which 
I propose to make the subject of a special note 
hereafter. It consists as follows :— 

A vibratory metallic membrane forms one of the 
poles of a battery of high tension ; the other pole is 
brought under the control of the plate by means of 
a micrometer screw, which allows the distance 
between the screw and plate to be varied, according 
to the tension of the battery, without their ever 
being in contact. This distance should never ex- 
ceed that which the battery can spark across. 
Under these conditions the membrane, vibrating 
under the influence of sonorous waves, has the 
effect of constantly altering the distance between 
the poles, and so to vary incessantly the intensity of 
the current ; consequently, the receiving apparatus 
experiences magnetic variations in proportion to 
the variations of the current, the result being that 
the receiving membrane is caused to vibrate syn- 
chronously. 

The new telephonic apparatus is thus based upon 
the possibility of varying, within very wide limits, 
the resistance of the circuit external to a battery of 
high tension whose poles are not in actual contact. 

This resistance may be varied in its conditions b 
interposing a vapour or different media, such as air 
or gases more or less rarefied.—Za Nature. 


AN IMPROVED TELEPHONE. 
SomE important improvements upon Professor Bell’s 
Telephone have recently been made and patented 
by Mr. E. Cox Walker, electrician (of the firm of 
Messrs. T. Cooke and Sons), of York. As is now 
pretty generally known, Professor Bell’s telephone 
consists of a small bar magnet, around one end of 
which is wound a coil of fine silk covered copper 
wire, and a diaphragm of thin sheet iron or ferrotype. 
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Upon the diaphragm a mouth-piece is placed for 
the purpose of concentrating the voice of the 
speaker upon the centre of the diaphragm. 

Connection being made by an ordinary telegraph 
wire, at the other end of which is another telephone, 
various articulate sounds can be conveyed to long 
distances. 

Though almost any sound could be transmitted 
with wonderful distinctness, it was found both in 
practice and experiment that the utility of this 
novel instrument would be much enhanced if those 
sounds could be by any means intensified so as to 
relieve the auditor of undue attention, and avoid 
the necessity for the sender to speak with more than 
ordinary loudness. With this view experiments 
were made with enlarged diaphragms, but these, 
although giving more volume, causes a thickness 
and comparative indistinctness of the sound. 

Theoretically, it might be supposed that if the 
transmitting power of the telephone could be 
doubled, and made to act in unison, that the intensity 
of the sound conveyed would be in the same ratio 
as the multiplication of the telephones, and in work- 
ing out this idea Mr. Cox Walker has effected a 
valuable improvement. The improvement consists 
in doubling or quadrupling the diaphragm and its 
accessories, and dividing the mouth-piece so that 
to each ‘diaphragm there is a corresponding sub- 
mouth-piece. Instead of using two or four single 
magnets, Mr. Walker adopts one or two magnets 
somewhat of a horse shoe shape, the coils being 
connected as for ordinary horse shoe electro-mag- 
nets, and the connections made with the trans- 
mitting wire in the ordinary way. 

Taking the quadruplex mouth-piece as an example, 
it might be explained thus :—the ordinary single 
telephone mouth-piece is elongated, and instead of 
the orifice leading direct to the diaphragm it is divi- 
ded into four smaller channels, each of which collects 
and directs the sound on to the diaphragms covering 
the magnets. Mr. Walker does not have a separate 
diaphragm for each pole or coil, but has so con- 
structed the under side of the mouth-piece that it 
nips the diaphragms tightly across the middle and 
around the opening containing the coils, and virtually 
divides them. 

We had the privilege a short time since of 
witnessing some experiments made with the im- 
proved telephones on Messrs. Cooke’s premises in 
Coney-street, under the superintendence of Mr. Cox 
Walker. Conversations were carried on and songs 
were sung through both the single telephone of 
Professor Bell, and the duplex and quadruplex im- 
proved telephones of Mr. Walker. Comparisons 
could thus be made, and it was found that as nearly 
as could be calculated by the auditor the intensity 
of the sound transmitted through the duplex tele- 
phone was double of that transmitted through the 
single instrument, and the same proportionate in- 
crease was distinguishable in the quadruplex tele- 
phone. These results were obtained not only in 
the transmission of the human voice, but precisely 
the same effect was observable when the strains of 
a violin and a smal! musical box were sent through. 
The softest notes of the violin were heard with mar- 
vellous clearness, and the whole of the experiments 
were of the most satisfactory character. 

Mr. Walker contemplates still further increasing 
the intensity of the sound by adding to the number 


of coils, diaphragms, and corresponding divisions in 
the mouth-piece, and he is hopeful that, an octoplex 
telephone will give eight times the ge | of a 
single one. The improvements already effected 
will render the transmission, and especially the 
receipt of telephonic messages, a matter of much 
greater comfort and facility. Besides the mouth- 
pieces, Mr. Walker has patented improved ear- 
pieces, the advantage of which is that the ear-piece 
being tapered to a small point, the sound can be 
more easily concentrated on the tympanum of the 
ear, without at the same time occasioning any dis- 
comfort by the pressure of the instrument, in addi- 
tion to which two ear-pieces can with facility be used 
at the same time.— York Daily Herald. 


[The octoplex instrument has since been made, and 
the trials have resulted as anticipated. The instru- 
ment was exhibited at the Royal Society’s soirée, 
on the Ist May, and at the Royal Institution, on 
the 3rd.] 


THE NEW YORK FIRE ALARM TELEGRAPH 
BUREAU. 


Tue New York Fire Department is acknowledged 
to be the best, most efficient, and most complete of 
any in the world. That much ofits efficiency is due 
to the use of the telegraph no one will question. 
Considerable changes and improvements have re- 
cently been made in the telegraph bureau, and 
several new instruments and apparatus added, so 
that to a visitor the place now presents an imposing 
appearance. 
he operators’ room is situated upon a raised 
platform in the front part of the building, and is 
enclosed by a cabinet of solid mahogany, carved in 
the most elaborate manner, the whole space occu- 
ied within the enclosure being twenty feet square. 
he lines from the various poles are brought 
through an iron frame work into the loft of the 
building, on which the lightning arresters are 
situated. From that point they are carried into 
the wood-work in such a manner as to be entirely 
hidden from view. 

The switch board, which is of marbleised slate of 
the most beautiful design, is located on the southern 
side of the operating room. Here are also situated 
the galvanometers, which indicate at all times the 
condition of each wire and battery. From here the 
wires diverge toward the box circuits, being carried 
to the opposite side of the room, where the ap- 
paratus is placed on which the fire alarms are 
received. 

By means of fire-stops all signals from the street 
boxes are transmitted to the company quarters 
direct, and without the loss of a second’s time. 
The signals are received on the small gong in com- 
pany quarters several seconds in advance of the 
signal on the large gong, on account of the size of 
the latter. 

All the machinery used for sending and receiv- 
ing alarms, signals, and messages is duplicated 
throughout, so that the failure of any piece of this 
great mechanism will not affect or delay the im- 
mediate reception or transmission of alarms. The 
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On laying down these values in a curve, making 
use only of those between the limits of — 200 and 
+ 700, as the others are beyond the capability of 
correct registration by the electrograph, we find a 
regular smooth curye is produced (shown by the 
fig.), which being projected upon one of the ordi- 
nates, gives a scale by means of which the electro- 
grams are now easily tabulated. 

The value of the electromotive force of one 
De La Rue chloride of silver cell being 1°03 volt, 
as determined by Messrs. De La Rue and Miiller 
—_ Roy. Soc., vol., xxvi. p. 324), the scale thus 
ormed has been assumed to represent volts with 
sufficient accuracy for the required purpose. 

My best thanks are due to Mr. Seaton and Mr. R. 
W. ¥. Harrison, for assistance rendered me in the 
prosecution of the experiments. : 


M. TROUVE’S TELEPHONE.* 


I HAVE the honour to communicate to the Academy 
of Science the latest results of the researches I have 
made in relation to the telephone, by the applica- 
tion of multiple vibrating membranes, tending to 
reinforce the intensity of the transmitted currents. 

In my communication of 1oth December last, I 
announced that one could sensibly reinforce the 
intensity of the currents produced, and consequently 
the intensity of the sound itself ; and to this end I 
adopted a polyhedral series of membranes vibrating 
in unison. The present is a new arrangement, 
which, taking advantage of the same principle, gives 
better results. 

a 6isa tubular magnet surrounded by a solenoid 
along its whole length. In front of one of its poles, 
a, is a circular membrane, M, similar to that of the 
ordinary telephone, but pierced at its centre by a 
hole, the diameter of which is equal to the external 
didmeter of the tubular magnet. At the other 
pole 4, is a similar membrane mM’, not pierced. 

The advantage of this combination will be easily 
understood : on speaking in front of that pole of 
the magnet before which is placed the perforated 
membrane M, the sonorous waves throw this into 
vibration and, continuing their path through the 
tube, cause the second membrane Mm’ to vibrate 
also. It follows that the magnet, being influenced 
simultaneously at both poles, sets up in the solenoid 
currents which are notably more intense than if it 
were influenced at only one pole and by only one 
membrane. 

The receiver, similar to the transmitter just 
described, receives the corresponding currents ; 
and these set the the two membranes into simul- 
taneous vibration: the ear placed at a receives 
directly the sounds produced by the first membrane 
M, while those from the second reach it through 
the interior of the tube. 

This novel disposition is most effective in com- 
paring experimentally the results furnished by the 
single-membrane telephone (Bell’s) with those fur- 
_nished by the multiple-membrane telephone. In 

fact it is only necessary to listen alternately at the 
two faces of this telephone to observe at oncea 
difference in the received sounds: those received 


* Presented to the French Academy of Science. 


at a appear sensibly double in intensity to those 
received at 3. 

The difference is still more striking if, while trans- 
mitting or receiving a sound of invariable intensity 
through the multiple-membrane telephone, the 
membrane m’ be occasionally stopped from vibrat- 
ing. This determined, it is easy to see that one can 
augment the intensity of the currents and con- 
sequently of the sounds by intercalating between 
the two primary membranes a series of membranes, 
2, parallel and equidistant, surrounding the solenoid, 
and influencing it throughout its whole length. 


The Academy will allow me at the same time to 
explain the principle of a new telephonic apparatus 
with which I have lately experimented, and which 
I propose to make the subject of a special note 
hereafter. -It consists as follows :— 

A vibratory metallic membrane forms one of the 
poles of a battery of high tension ; the other pole is 
brought under the control of the plate by means of 
a micrometer screw, which allows the distance 
between the screw and plate to be varied, according 
to the tension of the battery, without their ever 
being in contact. This distance should never ex- 
ceed that which the battery can spark across. 
Under these conditions the membrane, vibrating 
under the influence of sonorous waves, has the 
effect of constantly altering the distance between 
the poles, and so to vary incessantly the intensity of 
the current ; consequently, the receiving apparatus 
experiences magnetic variations in proportion to 
the variations of the current, the result being that 
the receiving membrane is caused to vibrate syn- 
chronously. 

The new telephonic apparatus is thus based upon 
the possibility of varying, within very wide limits, 
the resistance of the circuit external to a battery of 
high tension whose poles are not in actual contact. 

his resistance may be varied in its conditions b 
interposing a vapour or different media, such as air 
or gases more or less rarefied.—Za Nature. 


AN IMPROVED TELEPHONE. 
SoME important improvements upon Professor Bell’s 
Telephone have recently been made and patented 
by Mr. E. Cox Walker, electrician (of the firm of 
Messrs. T. Cooke and Sons), of York. As is now 
pretty generally known, Professor Bell’s telephone 
consists of a small bar magnet, around one end of 
which is wound a coil of fine silk covered copper 
wire, and a diaphragm of thin sheet iron or ferrotype. 
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Upon the diaphragm a mouth-piece is placed for 
the purpose of concentrating the voice of the 
speaker upon the centre of the diaphragm. 

Connection being made by an ordinary telegraph 
wire, at the other end of which is another telephone, 
various articulate sounds can be conveyed to long 
distances. 

Though almost any sound could be transmitted 
with wonderful distinctness, it was found both in 
practice and experiment that the utility of this 
novel instrument would be much enhanced if those 
sounds could be by any means intensified so as to 
relieve the auditor of undue attention, and avoid 
the necessity for the sender to speak with more than 
ordinary loudness. With this view experiments 
were made with enlarged diaphragms, but these, 
although giving more volume, causes a thickness 
and comparative indistinctness of the sound. 

Theoretically, it might be supposed that if the 
transmitting power of the telephone could be 
doubled, and made to act in unison, that the intensity 
of the sound conveyed would be in the same ratio 
as the multiplication of the telephones, and in work- 
ing out this idea Mr. Cox Walker has effected a 
valuable improvement. The improvement consists 
in doubling or quadrupling the diaphragm and its 
accessories, and dividing the mouth-piece so that 
to each ‘diaphragm there is a corresponding sub- 
mouth-piece. Instead of using two or four single 
magnets, Mr. Walker adopts one or two magnets 
somewhat of a horse shoe shape, the coils being 
connected as for ordinary horse shoe electro-mag- 
nets, and the connections made with the trans- 
mitting wire in the ordinary way. 

Taking the quadruplex mouth-piece as an example, 
it might be explained thus :—the ordinary single 
telephone mouth-piece is elongated, and instead of 
the orifice leading direct to the diaphragm it is divi- 
ded into four smaller channels, each of which collects 
and directs the sound on to the diaphragms covering 
the magnets. Mr. Walker does not have a separate 
diaphragm for each pole or coil, but has so con- 
structed the under side of the mouth-piece that it 
nips the diaphragms tightly across the middle and 
around the opening containing the coils, and virtually 
divides them. 

We had the privilege a short time since of 
witnessing some experiments made with the im- 
proved telephones on Messrs. Cooke’s premises in 
Coney-street, under the superintendence of Mr. Cox 
Walker. Conversations were carried on and songs 
were sung through both the single telephone of 
Professor Bell, and the duplex and quadruplex im- 
proved telephones of Mr. Walker. Comparisons 
could thus be made, and it was found that as nearly 
as could be calculated by the auditor the intensity 
of the sound transmitted through the duplex tele- 
phone was double of that transmitted through the 
single instrument, and the same proportionate in- 
crease was distinguishable in the quadruplex tele- 
phone. These results were obtained not only in 
the transmission of the human voice, but precisely 
the same effect was observable when the strains of 
a violin and a small musical box were sent through. 
The softest notes of the violin were heard with mar- 
vellous clearness, and the whole of the experiments 
were of the most satisfactory character. 

Mr. Walker contemplates still further increasing 
the intensity of the sound by adding to the number 


of coils, diaphragms, and corresponding divisions in 
the mouth-piece, and he is hopeful that, an octoplex 
telephone will give eight times the intensity of a 
single one. The improvements already effected 
will render the transmission, and especially the 
receipt of telephonic messages, a matter of much 
greater comfort and facility. Besides the mouth- 
pieces, Mr. Walker has patented improved ear- 
evan the advantage of which is that the ear-piece 

eing tapered to a small point, the sound can be 
more easily concentrated on the tympanum of the 
ear, without at the same time occasioning any dis- 
comfort by the pressure of the instrument, in addi- 
tion to which two ear-pieces can with facility be used 
at the same time.— York Daily Herald. 


[The octoplex instrument has since been made, and 
the trials have resulted as anticipated. The instru- 
ment was exhibited at the Royal Society's soirée, 
on the 1st May, and at the Royal Institution, on 
the 3rd.] 


THE NEW YORK FIRE ALARM TELEGRAPH 
BUREAU. 


Tue New York Fire Department is acknowledged 
to be the best, most efficient, and most complete of 
any in the world. That much ofits efficiency is due 
to the use of the telegraph no one will question. 
Considerable changes and improvements have re- 
cently been made in the telegraph bureau, and 
several new instruments and apparatus added, so 
that to a visitor the place now presents an imposing 
appearance. 
he operators’ room is situated upon a raised 
platform in the front part of the building, and is 
enclosed by a cabinet of solid mahogany, carved in 
the most elaborate manner, the whole space occu- 
ied within the enclosure being twenty feet square. 
he lines from the various poles are brought 
through an iron frame work into the loft of the 
building, on which the lightning arresters are 
situated. From that point they are carried into 
the wood-work in such a manner as to be entirely 
hidden from view. 

The switch board, which is of marbleised slate of 
the most beautiful design, is located on the southern 
side of the operating room. Here are also situated 
the galvanometers, which indicate at all times the 
condition of each wire and battery. From here the 
wires diverge toward the box circuits, being carried 
to the opposite side of the room, where the ap- 
paratus is placed on which the fire alarms are 
received. 

By means of fire-stops all signals from the street 
boxes are transmitted to the company quarters 
direct, and without the loss of a second’s time. 
The signals are received on the small gong in com- 
pany quarters several seconds in advance of the 
signal on the large gong, on account of the size of 
the latter. 

All the machinery used for sending and receiv- 
ing alarms, signals, and messages is duplicated 
throughout, so that the failure of any piece of this 
great mechanism will not affect or delay the im- 
mediate reception or transmission of alarms. The 
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annunciator numbers after being dropped down 
from any cause are immediately restored to their 
places by electricity. The office is also provided 
with the most finished and improved apparatus for 
testing the wires, and calculating closely the loca- 
tion of any interruption or trouble which may 
exist on any of the circuits. There is also an in- 
strument for testing automatically the alarm wires 
and making a register of such test once in every 
ten minutes, by means of a register provided for 
the purpose, and likewise showing the condition of 
these wires on a separate annunciator. There are 
sixty circuits, comprising forty-one box circuits, 
over which alarms are received ; ten gong circuits, 
over which alarms are transmitted to the company 
quarters ; and three dial circuits, and two tower 
circuits. An inspection of this beautiful piece of 
complicated and useful apparatus will well repay 
the visitor to the headquarters of the fire depart- 
ment.—Zhe Operator. 


POST OFFICE TELEGRAPHS. 


The account of receipts and payments by the 
Postmaster-General in respect of the Post Office 
telegraphs for the financial year ending on March 
31 has just been issued. It shows that the payments 
amounted to £257,743, of which sum the receipts 
fell short to the extent of £2,492. The capital 
account shows that out of a total authorised capital 
of £1,751,040, £1,610,005 has beenexpended. The 
Comptroller and Auditor-General, in his report, 
explains that the sum of £226,272 claimed credit for 
under the head of expenditure for telegraph under- 
takings includes certain amounts which have been 
excluded, as having been otherwise adjusted, and 
these~sums being deducted, would leave the total 
expenditure for the year at £226,098, for which the 
Treasury authority has been furnished. The charge 
of £6,713 against the telegraph capital account is 
admitted, in pursuance of the recommendation of 
the Public Accounts Committee. During the year 
18 of the officers of the late telegraph companies 
have commuted their pensions, and £18,413 has 
been paid to them. Appended to the Auditor- 
General's report is an abstract account prepared in 
his department showing the receipts on the telegraph 
capital account, from its commencement to the 31st 
March last, as having amounted to £9,609,741, and 
the payment to £9,612,079, leaving a deficit of 
£2,338. Out of the sum of £9,750,000, authorised 
under the Telegraph Acts of 1869, 1871, 1873, and 
1876, expenditure to the amount of £9,612,079 has 
been allowed, leaving a balance of £137,921, to 
which must be added the sums received for the sale 
of premises, old fittings, and the steamer Monarch, 
£2,546, as shown in his previous reports, and the 
sum of £588 received from the Great Eastern and 
Cowes and Newport Railway Companies, and 
handed over, in pursuance of Treasury instructions, 
to the Paymaster-General, for the purpose of being 
placed to the credit of the telegraph capital account ; 
making the total amount available for future expen- 
diture £141,035. 


Revieto. 


Laying and Repairing of Electric Telegraph Cables. 
yy Captain V. Hoskr#r, Royal Danish Engi- 
neers. London: E. and F. N. Spon. 
Ir may not appear very creditable to the English 
telegraph cable engineering profession that the only 
work which has appeared bearing on the subject of 
cable laying and repairing, has been brought out by 
a foreigner, but the want of such a work cannot 
really be said to have been much felt. We think that 
there is more than one English telegraph engineer 
who would have brought out a book on the subject 
had there been any great need of such a production. 
The little book before us, although bearing evi- 
dent marks of being the work of a foreigner, is still 
a very creditable treatise, and contains much infor- 
mation. The author has had some considerable 
experience in cable laying and repairing, and is 
therefore very competent to write on the subject. 
Almost every point to be considered in the laying 
of a cable is dealt with; the selection of a route, 
the proper steamers to carry the cable, the machinery 
employed on board, the proper way to coil the 
cables in the tanks, and the difficulties encountered 
in changing from one tank to another when paying 
out the cable, are well explained. Also the repairing 
of faulty cables is briefly but sufficiently considered ; 
indeed, there is but very little of the superfluous 
matter which is usually considered so necessary in 
books dealing with technical work. Captain Hoskizer 
may be, perhaps, excused for introducing one or two 
sections dealing briefly with the mathematical 
theory of laying and picking up cables, as he is only 
following the usual practice in doing so, but the 
uitcr uselessness of such theoretical developments is 
perfectly well known to every practical cable 
engineer. As an exercise to the mind, the practice 
of mathematics is invaluable, and in a very large 
number of cases mathematical investigations are of 
great value to the practical engineer, and it is only 
those who are themselves ignorant of the subject, 
who say that mathematics are useless for any 
practical purposes, but still it is a pity that so much 
matter should be introduced into technical books, 
which would much better have a place in mathe- 
matical treatises. 


Hotes. 


Tue Paris Exuisition—In the French Section of 
the Exhibition there is a very good display of telegra- 
phic apparatus; but in the English, American, and 
other foreign sections there is very little apparatus to 
be seen. Messrs, Siemens, Bros., the British Tele- 
graph Company, and the Telegraph Construction and 
Maintenance Company, exhibit a variety of the ordi- 
nary well-known telegraphic apparatus in use in Eng- 
land, Professor Bell exhibits his telephones, Mr. 
Jamieson his grapnel, and Mr. Sanderson some speci- 
mens of his lightning rods, Nothing is yet shown 
from America. In the French section the number of 
specimens of submarine cables shown is rather sur- 
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prising to English electricians, who are too apt to con- 
sider that nearly all the work of this kind is done in 
England, The principal exhibits are the Meyer multi- 
plex apparatus, the Baudot apparatus, which is an 
application of the Meyer system of distributing the 
currents to the Hughes printer. There is a duplex 
Hughes also, which is employed in conjunction with 
Stearn’s combination of resistance coils and con- 
densers, There is a great variety of Morse instru- 
ments, French single needle instruments, and electric 
bells. The French Telegraph Administration exhibit 
specimen poles, construction tools, maps and models of 
the French lines, and the apparatus in use. 


In the House of Commons on May 27th, in reply to 
Dr. Lyon Playfair, Sir H. Selwin-Ibbetson said that the 
report of the two officers (Messrs. Preece and Fischer), 
of the Postal Telegraph Service, who were sent to 
America last year to investigate and report upon the 
telegraph system of the United States, would not be 
printed or circulated, as it contained information of a 
confidential character, such being supplied by private 
telegraph companies in America with the understand- 
ing that it would not be made public. 


The Amoy-Hongkong section of the Great Northern 
Company’s Cables is under repair. 


Mr. Frank L. Pope, the well-known American Tele- 
graphist, has just arrived in England from the United 
States. We are much indebted to Mr. Pope for the 
admirable obituary notice of Professor Henry, the 
eminent American Electrician and Physicist, which 
appears in the present number of the Journal. 


Mr. Eptson finds that the hissing sounds are lost 
when spoken against the whole diaphragm of the 
phonograph. If the diaphragm be screened by another 
plate having a small hole with sharp serrated edges in 
it, they are, on the contrary, reinforced and recorded, 


An architectural photograph of a large building has 
been taken in Dundee by means of the light from a 
Gramme dynamo-electric machine of a power equal to 
800 candles. The view was taken by fifteen minutes 
exposure in a crowded thoroughfare, during a drenching 
rain, and within an hour of midnight. The photograph 
could not have been taken so well by daylight, for the 
falling rain would have obscured it. 


M. GRANFELD’s new signalling instrument, which we 
heralded in our last number, is a multiplex Hughes 
instrument, called “ Hughes’ Perfector,” and can be 
arranged to give as many as eight-fold messages, 
With 107 rotations of the chariot per minute, it gives 
an average of 30 telegrams for each keyboard per hour. 
Meyer’s multiplex instrument, which receives four 
messages at once, gives a corresponding average of 
twenty-one telegrams per hour. 


A statue of Jan Van Eyck, over twelve feet high, has 
been executed in bronze by electro-deposition, and set 
up at Brussels. The skin is about a quarter of an inch 
in thickness, and the likeness to the model is of course 
absolute, 


THE system of “ grading” salaries, which appears to 
be an official euphemism for salary reduction, recently 
introduced by the Western Union Telegraph Company, 
in order to curtail expenditure so as to pay a satisfac- 
tory dividend, is causing much dissatisfaction amongst 
American operators.—The Operator. 


Care Cotony TimBER FOR TELEGRAPH PoLEs.— 
Knoppies dorn, which is as hard when green as when 
dry, yields thick straight poles from thirty to fifty feet 
long. Mapari, and the scented wood Tamboti, are also 
good for poles, The white ants, so destructive of 
ordinary timber, do not molest these woods. 


Tue loyal subjects of Her Majesty at Esquimalt, 
British Columbia, had a bad scare the other day. The 
telegraphic cable between San Juan and the Lopez 
Islands broke—probably talked to death by the im- 
mense Russian names with which it had to wrestle 
during the past few months. The breakage occurred 
just at the time when war between England and Russia 
seemed imminent, and the news was left, like an in- 
teresting story, ‘to be continued.” At this critical 
moment a Russian man-of-war put into Esquimalt for 
repairs. The valiant Britishers first thought they would 
open fire on the ship with their mountain howitzers. 
However, the Governor concluded it would be best to 
make assurance doubly sure, so he sent a boat over the 
Straits of Fuca to Port Townsend, the nearest point in 
the United States, to find out whether it was peace 
or war. It turned out to be the former, and so, that 
Russian war vessel still floats on the Pacific.—T7he 


Operator. 


Tue Eastern Telegraph Company announce that the 
Lisbon and Madeira cable has been repaired, and that 
direct communication is restored with South America. 


Tue Great Northern Company announce the estab- 
lishment of a special courier service between Amoy 
and Foochow, a courier leaving each place for the other 
every day at 2 p.m., and occupying 45 hours in traver- 
sing the distance between them. 


At a conference of representatives of each of the 
Australian colonies held at Melbourne on the subject 
of telegraphic communication between England and 
Australia, it was agreed to accept the proposition of 
the Eastern Extension, Australasia, and China 
Telegraph Company to duplicate the cable between 
Singapore and Port Darwin, subject to the ratification 
of the Australasian Parliaments and the shareholders 
of the company, 
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Durinc a recent telephone concert between Buffalo 
and New York, over a Western Union wire, the singers 
at Buffalo could be heard on a telephone in a private 
office in New York. An investigation showed that the 
private line, to which the telephone in the office was 
attached, approached at a certain place to the Western 
Union wire; but the distance between the wires could 
not be less than ten feet. 


Tue Boston Medical and Surgical Fournal says that 
the utility of the telephone in the class demonstration 
of auscultative signs of disorder of the chest is being 
studied with good promise of success. Professor da Costa 
made a preliminary trial in March last, at the Pennsyl- 
vania hospital, of a Bell’s telephone, constructed by Dr. 
W. B. Hopkins, a former resident. It was tested by 
cases of cardiac murmurs, and different varieties of 
respiration; and while the results obtained were not 
fully satisfactory, it was believed to be demonstrated 
that a slight modification in the construction of the 
instrument, enabling it to respond to more delicate 
impulses, would fit it for the purpose, and make it 
an almost indispensable adjunct to the clinical amphi- 
theatre. 


In our last issue we stated that priority of invention 
of the phonograph had been claimed for an Italian, 
Our authority was mistaken. It should have been the 
speaking telephone. 


WE understand that the firm of Messrs. Siemens and 
Halske, of Berlin, has received an order from the 
British Government to get ready as soon as possible 
200 electric lighting apparatuses for the British fleet. 


M. Tommast has described his new relay for sub- 
marine cable work to the French Academy. It consists 
of a powerful horse-shoe magnet with a very light 
magnetic system of two small parallel magnets between 
its poles, Each of the magnets is pivoted at its centre, 
and carries a little ¢aguet intended to produce a jarring 
for the purpose of disengaging the contacts of the local 
circuit, and rendering the movements of the system 
more prompt. When no signals are received the 
moveable magnets are held in their zero position by a 
permanent magnet, The relay acts with reverse cur- 
rents, and isarranged to operate Morse and Hughes 
instruments, It is so sensitive that it can be moved by 
the current from a cell composed of a copper wire and 
a zinc wire, dipping into a drop of acidulated water, 
passed through a plank of dry wood 20 centimetres 
long; that is to say, a resistance equivalent to several 
million kilometres of ordinary telegraph wire. Experi- 
iments with it at the Central Bureau of Telegraphs, 
Paris, over a line, 5,000 kilometres long, including 280 
kilometres of subterranean wire, have shown that a 
single Daniell cell is sufficient to work the Morse with 
it. On the cable between Marseilles and Algiers, 500 
miles long, 22 words a minute have been obtained by it 


from the Hughes instrument with the current from 
three or four Daniell cells; and by a particular arrange- 
ment, enabling the Hughes to act by reverse currents, 
33 words per minute have been reached. 


On somME PHENOMENA OF ELECTROLYSIS.—Amongst 

the well-known effects of passing a current of chemical 
electricity through a non-metallic conductor, are: (1). 
Electrolysis, whereby the electrolyte is divided into 
primary and secondary products, which, speaking 
generally, bear to one another and to the electrodes 
a relation homologous with that which the metals 
in the active cells bear to one another and to their 
liquids, (2.) There is a bodily carrying forward of the 
whole electrolyte in the direction of the current, and 
this is more marked according as the electrolyte is a 
worse conductor. (3). There is an action compounded 
of the above two. If sulphuric acid be electrolysed, the 
acidity is increased around the + electrode, If sulphate 
of copper be electrolysed between platinum poles, 
copper (as sulphate) travels to the — electrode, but 
not in sufficient quantity to replace that which is there 
deposited.—(Hittorf, Wiedemann.) Remembering the 
molecular indifference which crystalloids and colloids 
bear to one another, the question presented itself: Is 
there, in a mixture of the two kinds of matter, sufficient 
continuity and mobility amongst the crystalloid 
molecules to establish an electric chain? If there be 
so—molecular currents being wholly suppressed by the 
colloidal obstruction—a valuable means would be fur- 
nished for tracing the “ wandering of the ions.” Water 
was boiled with sufficient gelatine to form a stiff jelly. 
In this, while warm, a little sulphate of sodium was 
dissolved together with some litmus, To one portiona 
drop of dilute sulphuric acid was added, to another, a 
drop of ammonia. When the jellies had set in glass 
cells, pairs of sheet platinum electrodes nearly fitting the 
cells were thrust in, about two inches apart in both 
cases, Six pint platino-zinc battery cells were attached 
to each (in succession), Flattened bubbles of gas 
forced themselves up from both poles with a crackling 
noise, In a quarter of an hour, in the slightly reddened 
cell, both faces of the + electrode were clothed with a 
brighter and more transparent red envelope, but some- 
what thicker towards the other electrode. The — 
electrode was coated with a transparent blue envelope. 
These two conditions spread, and met one another in 
about three-quarters of an hour, in a vertical plane 
between the two electrodes, somewhat less than twice 
as far from the — as far from the + electrode; the 
blue band being the widest. This plane was main- 
tained for three hours after its establishment with the 
current in action, and kept the same for days after the 
current had been broken; although by automatic 
diffusion, the blueness and redness have spread back- 
wards. A similar effect was produced in the blue jelly. 
The heat developed produced a slight fusion, which 
was confined to the — electrode.—Pror, GUTHRIE in 
the Pop. Sc. Review. 
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Mr, T. A. Eptson has taken out a patent in the 
United States for a paper puncher, which will 
perforate a received message on a strip of paper, so 
that it may be automatically transmitted further on- 
The puncher is worked by a rotary electric-engine, and 
controlled by the armature of the receiving instrument. 


WE learn from the F¥ournal of the Telegraph that the 
“ official gazette” of the U.S. Patent Office has been 
temporarily suspended, as also has the printing of 
specifications. This is due to the fact that the funds 
relegated to the Patent Office for publishing purposes 
by Congress have become exhausted, and a new 
allowance has not yet been granted. 


Mr. C. H. Witson of America, has patented in 
that country a means of overcoming the troublesome 
mutual inductive action between two long parallel 
lines on which the duplex and quadruplex systems are 
at work, It consists in connecting up between the two 
artificial circuits of the duplex and quadruplex balances 
a series of condensers and rheostats, so as to neutralise 
the disturbance. 


Mr. M. H. ALBERGER, an American, claims to have 
discovered that a compound cable, formed of a copper 
conductor insulated with glass and sheathed in an 
iron tube, when heated red hot can be drawn out into 
wire like a bar of solid metal, the conductor remaining 
as‘perfectly insulated as before, The inventor proposes 
to use this cable for subterranean lines, 


ELECTROLYTE DecomposiITION OF WATER.—Recent 
experiments of M. Bouvet, show that the amount of 
electricity required to decompose a given volume of 
water is the same at all pressures, 


DiscHARGE 1N Vaccuo.—M. Warren de la Rue 
finds that vacua formed by the absorption of carbonic 
acid by potash, or of hydrogen by spongy palladium, are 
impassible by the current from as many as 11,000 
chloride of silver cells, When the vacua are only 
partial, the discharge passes, and is so steady that all 
its strice may be photographed. 


We have received an elaborately illustrated catalogue 
from the Scientific and General Novelty Company, 
Smithfield, It is replete with all the pranks of science 
and the tricks of parlour magic. In the electrical 
department our attention has been arrested by the 
phenomena which are styled the “ Electric granules, or 
prismatic vital germs,” for we thought we had at last 
discovered some clue to that mysterious but well-known 
scientific dogma, “Electricity is Life.” We were 
disappointed, however, for a veil of secrecy enshrouds 
the matter, ‘ This compound,” says the learned author 
of the General Novelty Catalogue, “is entirely unknown 
in the scientific world, and its introduction has caused 
the most profound excitement ; for the extraordinary 
changes it undergoes and the effects produced are 


positively unaccountable, and can only be ascribed to 
the existence of a mysterious force hitherto unknown.” 


THE phonograph may become useful in fixing, or at 
least perpetuating, the pronunciation of words, It was 
said by M. Paris, at a recent Conference of the 
Sorbonne, that if all the people alive who spoke 
French were suddenly exterminated, the survivors 
among other nations would be unable to exactly revive 
the present French pronunciation by the help of 
written records. With proper phonographic matrices 
such a catastrophe might be contemplated lightly 
by philologists and linguists, It may also happen that 
students in the future shall study the pronunciation of 
foreign languages by the help of a phonograph instead 
of a teacher. Properly prepared matrices in French, 
German, and American, giving ail the characteristic 
nasals, gutturals, and twangs, being sold in the shops 
for a few shillings. 


Evectric Srreer Lamp.—A trial was made on 
Monday night, May 6, of a street lamp for electric 
lighting, devised by Mr. Bore. The lamp isin rear a 
semi-hexagonal reflector, and the front is covered by a 
flattened convex opal glass, so that the intensely 
brilliant point of light emanating from the carbons is 
not visible, but instead a glowing white diffused light 
is very effectively radiated in all directions, giving a 
soft and very pleasant illumination of all objects in the 
roadway. In the electric light itself nothing new was 
attempted, the old Bunsen battery being the source and 
the Dubosq apparatus the manipulator of the points, 
Two of these lamps were kept in action for 
some hours, one at the Mansion House, the other at 
the Royal Exchange. With five such lamps placed in 
opposite directions, so as to obliterate the intensely 
dark shadows which the intensity of the electric light 
always produces when thrown on one side only of the 
place to be lit up the whole of the space between the 
Bank, the Exchange, and the Mansion House could be 
perfectly illuminated; and if the Siemens magneto- 
electric machines were employed the cost would be, we 
believe, considerably less than the present cost of tie 
ineffective gas lights, which paled and grew dim before 
their two electric rivals, The effect produced by the 
opal glass is the very agreeable diffusion of light so 
pure in quality that colours in all shades can be nicely 
distinguished, whilst the lettering of omnibuses, news- 
paper and play bills can be read at many yards 
distance. For drivers of vehicles the effect of this 
diffusion of the electric light is everything that can be 
desired, and does not subject them to the serious 
inconveniences which they suffered from the glare of 
the naked electric lights hitherto presented to the 
public. 


TetecraPH Routes BETWEEN ENGLAND AND INDIA. 
—Ata recent meeting of the Society of Arts, Major 
Bateman Champain, R.E., read a paper, in which he 
traced the origin and progress of the leading schemes 
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propounded for securing rapid communication with our 
Indian Empire, and recounted the difficulties which had 
been experienced in carrying them into execution. 
Since the beginning of last year, the Eastern Company 
has been in possession of a complete doubled system of 
communication with the East, and the lines to India 
may be thus enumerated :—The Constantinople route 
to Fao, and single cables to Bushire; the distinct 
double line from London to Bushire, vid Teheran ; a 
gutta-percha cable from Bushire to Kurrachee; 
Hooper's cable from Bushire to Jask, and a double line 
from Jask to Kurrachee; a cable from Falmouth, vid 
Gibralta and Malta, to Suez; land lines across France 
and Italy to Malta and Suez, and two cables from Suez 
to Bombay, Major Champain afterwards dealt at some 
length upon the question of telegraphic charges. A 
discussion followed, in which Sir James Anderson 
expressed the opinion that we had arrived at a period 
of our history when we must account with telegraphy. 
In the present case, although it might be hoped that 
war would not occur, yet if war were to occur, what 
would be the case if the lines were cut, and what would 
the nation do if war were to break out ? This question 
should be discussed very carefully, and Government 
should devise a plan by which communication might 
be kept up with this country, and with other chief 
stations of the Empire, All our lines might be cut by 
an enterprising enemy, and the only way to secure 
neutrality of communication, was to establish so many 
lines by land and sea that the enemy would not think 
it worth while to cut any of them, because there would 
be so many, that communication could not be inter- 
rupted, So far as Europe was concerned, only about 
three despatch boats would be necessary to keep up the 
communication between the fleet and this country. 
Supposing-war to break out, we should have a fleet at 
or about Besika Bay or the Dardanelles. Assuming 
that the lines in the Mediterranean were cut, a despatch 
boat could go—if we were friendly with Greece—to a 
near point on the coast of that country, and another 
might be despatched to Navarino, and thus, in a few 
hours, communication might be established with Italy. 
There might also be an establishment of communication 
by Malta or Gibraltar. If France were our friend, the 
communication by Tunis and the Algerian coast might 
be made available. If his suggestion as to cables were 
adopted, it would be of little use for the enemy to break 
the cables, as regards the Mediterranean. So far as 
Aden was concerned, after six weeks’ notice, they might 
land the cable at various places, and it would only 
require two despatch boats to carry on the communica~ 
tion with Aden. Between Aden and Bombay we should 
have to make the best defence we could by vessels of 
‘war. Cables should be laid along the highways of 
commerce. Sir Frederick Goldsmid thought it desir- 
able that a telegraphic line should be established which 
should stretch across to the head of the Persian Gulf 
without passing through Russian territory. Dr. 
Siemens thought that the communication between this 


case of war. The telegraph might be regarded as 
neutral property by Russia, even if war were to break 
out. Mr. Hyde Clarke moved a vote of thanks_to the 
lecturer for his valuable communication made to the 
society that evening. The Chairman, in seconding the 
motion, referred to the idea of Dr. Siemens that, in case 
of war with Russia, the telegraphic lines would be 
treated by that country under the rules of netruality ; 
but he would observe that a short time since, such was 
the condition of the ordinary lines of communication, 
that recourse had to be had to Bombay for sending 
news to this country. Therefore, he thought our duty 
was to multiply lines of communication as far as 
possible, and a line of connection might be carried to 
such a point as Latakia. 


In an interesting communication to Nature, Mr. 
Robert Sabine states that the effect of surface tension 
produced by the action of light on crystalline selenium, 
are strikingly shown when the selenium forms one of 
the metals in a small voltaic cell. On constructing 
such a cell, by suspending a plate of selenium (annealed 
at 200° C.) from a platinum wire into a cell of water, in 
which a strip of platinum foil was likewise immersed, 
the selenium pole was found to be electro-positive to 
the platinum pole, the difference of potentials between 
them being about + o'1 volts, On allowing light to 
fall on the selenium, it became at once electro-negative 
to the platinum, the difference of potentials being 
at first — 0°05 volts. This difference gradually lessened 
however, as the light was kept on until the selenium 
again became electro-positive to the platinum, and a 
constant condition was reached, at which the difference 
of potentials, though still positive in favour of the 
selenium, was less than when both metals were in the 
dark. Mr. Sabine found that the slightest shading of 
the light affected the electro-motive force of the couple, 
_and he hopes to utilize the latter, by means of a mirror 
galvanometer and photographic paper, as a recorder of 
the intensity of daylight. 


Erectric REsIsTANcE OF SELENIUM.—M. Fross- 
mann, experimenting with bars of selenium, 2°5 
centimetres long and two millimetres in diameter, 
enclosed in a brass tube, with an opening in its side to 
allow a beam of light to fall upon them, finds that the 
deflection on the galvanometer when the light impinges 
is proportional to the number of elements in the bat- 
tery employed. Daylight produces the maximum effect, 
a spirit lamp flame producing but a small deflection. 
Of coloured lights, yellow gives the maximum and 
green the minimum deflection, The rays of a lamp 
transmitted by yellow and red glass give a more power- 
ful effect than when allowed to fall direct upon the 
bars. Certain solutions, such as chloride of copper 
and indigo solutions, intercept the active rays com- 
pletely; whilst others, such as chloride of chromium, 
and above all the solution of selenium in very opaque 
sulphate of carbon, give a greater effect than direct 


country and India was pretty well established even in 


radiation, 
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Proceedings of Societies. 


SOCIETY OF TELEGRAPH ENGINEERS. 


A Special General Meeting of this Society was held 
on Thursday the 23rd inst for the purpose of hearing a 
paper read by Mr. Preece, Vice-president, on the 
subject of Professor D. Hughes’ investigations with 
the “ Microphone.” Dr. Siemens, F.R.S., President of 
the Society, occupied the Chair; and among the 
company we noticed the Duke of Argyll, the Earl of 
Stanhope, Lord Claud Hamilton, Lord Lindsay, Dr. 
Lyon Playfair, Professor A. Graham Bell, Sir William 
Thomson, &c., &c. A very large and evidently ap- 
reciative audience gave proof of the lively interest 
elt in the recent discoveries. 

A microphone—we can scarcely say the microphone, 
as it may be so variously constructed—may be 
considered as a supplement to the telephone, its office 
being to take up and render audible, through the 
agency of the telephone, sounds which would other- 
wise be inaudible, or which ‘would at least be so 
faintly audible as to be incapable of transmission by 
telephones alone. Its action depends on a now well 
known property of some substances, viz : that of vary- 
ing their electrical resistance under varying physical 
conditions, such as stress, temperature, &c. The vast 
amount of interest awakened by the invention of the 
articulating telephone has caused experimenters in all 
parts of the civilized world to turn their attention to 
such phenomena, and there can be little doubt that 
many of them have obtained very similar results. 
Foremost among them, until now, was Mr, T. A. 
Edison of New York, who discovered that carbon 
varied its electrical resistance with variation of 
pressure, and who based his articulating telephone 
upon this principle. Now we have Professor Hughes 
to the fore, who shows us that not only carbon but 
several other substances possess this property, to a 
degree hitherto undreamt of, so much so that it is not 
necessary to apply the force through mechanical 
agency, as in the Edison telephone, the atmospheric 
medium itself being sufficient for the purpose. Thus, 
a wave of sound impinging upon the carbon or other 
substances, through which an electric current is flowing 
causes a variation of current strength; and if a tele- 
phone forms part of the circuit, this variation is audibly 
registered. 

The apparatus required to exhibit the phenomenon 
may be of the simplest order; and much prominence, 
perhaps a little too much, was given by Mr. Preece to 
the primitiveness of the materials which it pleased 
Professor Hughes to employ. His battery consisted of 
three small tumblers, with a flat spiral of copper wire 
for the positive pole, and a strip of zinc for the nega- 
tive pole, separated by wet clay. The telephone was 
of home make, and consisted of a bar magnet about 
4 inches long, one half coil of an old electro-magnet, 
and a square piece of ferrotype iron, 3 inches square, 
clamped between two pieces of board, hollowed out at 
their centres, Match-boxes, halfpenny money-boxes, 
bits of card-board, and a liberal supply of sealing-wax 
made up the rest of the plant. 

Starting with a clear preconceived idea of the pro- 
bable results which might be looked for, Professor 
Hughes introduced into the experimental circuit a 
stretched wire, listening attentively with the telephone 
to detect any change that might occur when the wire 
was spoken to or set into tranverse vibrations by being 
plucked aside. Gradually, till the wire broke, the strain 
was varied, but no effect whatever was remarked except 
at the moment when the wire broke. The effect was 
but momentary, but invariably at the moment of break- 


ing a peculiar “ rush” or sound was heard. He then 
sought to imitate the condition of the wire at the 
moment of rupture by replacing the broken ends and 

ressing them together with a constant and vary- 
ing force by the application of weights. It was found 
that, if the broken ends rested upon one another with 
a slight pressure of not more than one ounce to the 
square inch on the joints, sounds were distinctly repro- 
duced, although the effects were very imperfect. He 
then gave up the wire, and cast about to find a sub- 
stance or a combination of substances which, when 
influenced by sound waves, would transmit the sound 
to the telephone, and he found that, if he filled a small 
glass tube with a mixture of tin and zinc, known as 
“white bronze,” plugged the ends with pieces of car- 
bon, and connected the whole with a galvanometer in 
circuit, on slightly pressing the carbons, and thus com- 

ressing the metallic particles, he obtained a deflection 
in one direction, whilst on exerting a tensile strain on 
the glass, and thus slightly expanding the space occupied 
by the metallic particles, he obtained a deflection in the 
other direction. This seemed to show that the com- 
pression brought the metallic particles into closer and 
better contact, thus diminishing the resistance of the 
circuit, and vice versa. 

Another form of transmitter tried by Professor 
Hughes he has himself described as follows :—‘‘ The 
tube transmitter consists of an exterior glass tube two 
inches long and one quarter of an inch in diameter. 
In it are four separate pieces of willow charcoal, each 
one a quarter of an inch long, and two terminals of the 
same material. The terminals are fastened in the tube 
and connected externally with the line, and internally 
with the four loose pieces. In this case a is made to 
press on B, C, D, E, and F, until the resistance offered 
to the electrical current is about one-third that of the 
line upon which it is to be employed. It may be at- 
tached to a resonant board by the endsaorrF, If the 
result were simply due to vibrations, we should have a 
and B making greater contact at a different time from 
E and F, and consequent interference. If it were a 
simple shaking or moving of B, c, D, E, and F, it could 
produce no change, as, if B pressed more strongly on c, 
it would be lost on A, and also, if the tube were, at- 
tached by the centre, we should have no effect ; but, if, 
the effect be due to a swelling or enlargement of B, c, 
D, E, and rf, it would make no difference where it is 
attached to the resonant-board, as is actually the case. 
Again, reduce the pressure of A upon B, &c., until they 
are not in contact, and no trace of current can be per- 
ceived by shaking the tube. The instant the sonorous 
vibrations pass in the tube there is electric contact to a 
remarkable degree, which could only have taken place 
by the molecules enlarging their sphere under the in- 
fluence of the sonorous vibrations.” 

Other and simpler combinations were next tried, 
with surprising results, A heap of clean small shot ; 
two French nails laid parallel to each other, and a 
third lying across or laid between them; a pile of 
nails stacked timber-fashion; all these and many 
others were found to form excellent transmitters. 

Pre-eminent, however, among sensitive transmitters 
stands carbon in its various commercial forms: gas- 
carbon, willow carbon, such as is used by artists, 
ordinary charcoal, &c. To get the most sensitive 
condition, the carbon is “ metallized” by being heated 
while hot and plunged under mercury. By this means 
the pores, in consequence of the partial vacuum 
produced by the cooling, become filled with mercury in 
a state of very fine division, and the highly resisting 
carbon is thereby rendered a good conductor. !t may 
also be metallized with iron. 

A small bar or cylinder of this metallized carben is 
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pivoted ona pin, being nicely balanced, so that one 
end just slightly preponderates and rests upon another 
piece of the same material. Or a spindle-shaped 
piece (like the schoolboys’ “cat”), may be lightly 
jammed between two cheeks of the same material, or 
may rest in small cavities hollowed out of these cheeks. 
The whole is mounted on a piece of thin board or on a 
sounding-box, and wires are attached for conveying 
the battery current. The slightest noise made en or 
near this box is attended by a distinct sound in the 
telephone, even the dropping of a piece of tissue paper 
on to the box being sufficient. 

A number of interesting experiments were shown by 
Mr. Preece, to illustrate the marvellous powers of these 
simple instruments. Breathing, whistling, singing and 
talking carried on near a microphone in an adjoining 
room, were reproduced in the theatre, as were also the 
ticking of a watch, a small clock, and a metronome. 
By means of a large tin trumpet, fitted by Mr. Preece 
to a box telephone, these sounds were rendered audible 
to the whole audience. Captive flys in cardboard 
prisons were also made to announce through hand- 
telephones their peregrinations in search of a means of 
escape. 

A short discussion followed Mr. Preece’s address, and 
was age in by Professor Hughes, Professor Bell, Mr. 
L. Clark, and Mr. Willoughby Smith. The latter held 
that the action of the microphone was simply a case of 
“false contact,” or very sensitive make-and-break 
arrangement, In evidence of this, Mr. Smith adduced 
an experiment of his own in which a delicate spring, 
weighted at the end, had been so finely adjusted that 
the faintest sound in its neighbourhood was sufficient 
to cause it to make contact with a metal stop. The 
noise produced in the telephone then only depended on 
the battery power employed. On the other hand, 
Professors Bell and Hughes thought the variations of 
current strength were due to the varying pressure 
bringing more or fewer points of surface into contact, 
and so altering the electrical resistance. 

The Duke of Argyll and Dr. Lyon Playfair hu- 
morously appealed to Professor Hughes to provide 
an antidote to his own invention, and so foil the 
attempts of the eavesdropper. 

A veryhearty vote of thanks was accorded to Pro- 
fessor Hughes for his discoveries, and to Mr. Preece 
for his able discourse, delivered in his best style; and 
the meeting was then adjourned to Nov. 13th, 


PHYSICAL SOCIETY.—May 11th, 1878. 

Prof. W. G. Apams, President, in the Chair. 
Tue following candidate was elected a Member of the 
Society :—Rev. P. Magnus, B.A., B.Sc. 

Mr. J. Norman Lockyer, F.R.S., read a paper on 
“Some Recent Researches in Solar Chemistry,” a 
report of which is deferred until next week, 


Sir Witt1AM Tuomson, L.L.D., F.R.S., described and 
exhibited the apparatus he has employed in recent 
researches on the influence of stress on magnetisation, 
a detailed account of which he has just submitted to 
the Royal Society ; he also, in part, described them at 
the Royal Institution on the roth inst., but attention was 
not then directed to the experimental details now 
brought before the Society, 

The rod or wire under examination was surrounded 
by two coaxial wire helices, the outer of which was 
connected with the battery; and the inner with a 
ballistic galvanometer; that is, one that acts with 
regard to electric impulses just as Robins's ballistic 
pendulum. 

It was some years ago discovered by Villari that a 


longitudinal pull augments the temporary induced 
magnetism of soft iron bars, or wires, when the mag- 
netising force is less than a certain critical value, and 
diminishes it when the magnetising force exceeds that 
value; in either case the residual magnetism is 
augmented when the force is applied, and diminished 
when it is removed. 

Sir W. Thompson has found the critical value for 
soft iron to be about 24 times the vertical component of 
the earth's magnetic force, or 10 C.G.S. units. In the 
case of some bars of nickel and cobalt, specially pre- 
pared for him by Mr, Wharton, of Philadelphia, he 
finds opposite effects, With the amount of magnetis- 
ing force used, the effect of pull was to diminish 
magnetisation, but the amount of this effect was less 
with the highest magnetising forces than with a 
certain degree of magnetising force which was found 
to make it a maximum with probably or {possibly a 
critical value. But this value had not been reached by 
the magnetising force hitherto applied. 

The next branch of the inquiry had reference to 
transverse stress, obtained by water pressure within a 
gun-barrel, and it was ascertained to have an opposite 
effect to that found by Villari, in the case of longitudi- 
nal pull; the critical point in soft iron for transverse 
=m is at about 25 C.G.S. units. Sir W. Thomson 

as been examining the effect of torsion on a wire that 
is at the same time exposed to longitudinal pull, con- 
fining himself in his first set of experiments to 
magnetisation, under the sole influence of the vertical 
component of terrestrial magnetism. His results 
showed, with every amount of longitudinal pull, a 
diminution of magnetisation produced by torsion in 
either direction, thus extending a conclusion arrived at 
by Matteucci, Wertheim, and Wiedemann, regarding 
the effect of torsion unaccompanied by longitudinal 
stress. But it now appears that this effect of torsion is 
very remarkably diminished by a large pulling force 
nearly reaching the limits of elasticity. ; 

In conclusion, Sir W. Thomson called attention to a 
very different and extremely interesting effect of tor- 
sion, discovered by Wiedemann—the development of 
longitudinal magnetisation in an iron wire by twisting 
it while a current of electricity is flowing along it. 
This effect, he pointed out, is just what would result 
from the ceolotropic susceptibility for magnetisation due 
to the ceolotropic stress produced in the outer portion 


. of the wire by the torsion, supposing the tangential 


magnetising force to be less than a certain critical 
value, intermediate between the Villari critical value 
and the more than twofold greater critical value 
which Sir William Thomson has found for transverse 
magnetising force. But he pointed out that another 
cause was also positively or negatively efficient in 
contributing to Wiedemann’s result. This cause is the 
difference of electric conductivity in different directions, 
which may be inferred from Sir W. Thomson’s early 
experiments, and from Mr. Tomlinson’s recent con- 
firmations and extensions of the conclusions to which 
he was led regarding the effect of stress on the electric 
conductivity of metals. 

It is much to be desired that Mr. Tomlinson should 
continue his experiments; but in the meantime it 
seems probable that the electric conductivity in the 
outer parts of an iron wire twisted within its limits of 
torsional elasticity is maximum and minimum in the 
two spirals at 45° to its length; being minimum in 
that one of them which is of the same name as the 
twist, that is, the one in the direction of the maximum 
extension of the substance; and the conductivity is a 
maximum in the other 45° spiral, which is the direc- 
tion of maximum contraction of the substance. 

The effect of this ceolotropic conductivity, if it exists, 
must be to cause the electric currents to flow in spirals 
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of opposite spirality to that of the twist, and to produce 
a corresponding amount of longitudinal magnetisation, 
The effect of this is to develope, at the end by which 
the current enters, a true South Pole when the twist is 
right-handed, and a true North Pole when left-handed, 
which is opposite to Wiedemann’s result. And if the 
tangential magnetising force exceeds the critical value, 
the effect of the ceolotropic magnetic susceptibility also 
is opposite to Wiedemann’s result, 

_ This is a subject of great interest, and requires further 
investigation, 


At the meeting on May 25th, 1878, Prof. W. G. 
Apams, President, in the Chair, the following candi- 
dates were elected members of the Society :—W. Kieser, 
T. McEniry, W. R. Philips, and G. M, Whipple. 

Mr. D. J. BrarkLey read a paper on “Brass Wind 
Instruments as Resonators,” describing an attempt he 
has made to carry into some detail certain acoustical 
investigations of the late Sir C. Wheatstone, who 
proved experimentally that a complete cone gave 
resonance to the same notes as an open cylindrical 
tube of equal length. A method by which the positions 
of the nodal points in a cone and in a bugle had been 
fixed was shown, and attention was drawn to the fact 
that the position of the centre of magnitude of any 
closed conical tube was at the same distance from the 
open end as the centre of magnitude of a closed 
cylindrical tube of the same pitch, It was then shown 
that a complete cone cannot be used by the lips as a 
wind instrument; that conic frustra cannot give re- 
sonance to the same series of notes as complete cones, 
and that therefore the conical form must be modified ; 
and, as this modification of form makes the position of 
a node for every note required more or less coincide 
with that of the lips, so will the instrament be more or 
less perfectly in tune. As the number of quarter-wave 
lengths in a cone or wind instrument is not directly 
proportional to the vibrational number of the note, as 
it is in free space or in an open tube, so the velocity of 
the wave of a given note is not exactly the same as 
that of another note of different pitch. Experiments 
were shown to illustrate the effect of varieties of form 
in producing different qualities of tone, and evidence 
was given of the existence of very high harmonic or 
partial tones in the low notes of wind instruments, In 
the trombone the ninth partial tone (three octaves and 
a tone above its prime) was thus proved to be 
sounding, and partial tones up to the sixteenth have 
been heard. In conclusion, a summary was given of 
the partial tones sounding in the tones of different 
instruments, and attention was drawn to the chief 
differences in form which influence quality of tone. 

Sir W. THomson pointed out the connection be- 
tween the range of a musical instrument and the 
phenomena observed in a trumpet-shaped bay between 
high and low water; and he considered that an in- 
vestigation of the overtones due to the cavity of the 
mouth would well repay research in explaining the 
influence its shape has on the vowel sounds. 

Lorp RayLeIGH observed that in a conical musical 
instrument the correction to be made on account of the 
cone not being perfect to the apex is equal to six- 
tenths of the radius of the open end, and he pointed 
out that with a bell-mouthed instrument much of the 
sound is diffused as spherical waves, 

Dr. GuTHRIE placed on the table a communication 
on salt solutions and attached water, and on the 
separation of water from crystalline solids in currents 
of dry air, in continuation of his researches which have 
already been published, The results could not be 


usefully abstracted, but as an instance of the important 
results obtained, it may be mentioned that Dr. Guthrie 
finds that when dry air is passed over chloride of 
barium at a temperature just above 25° C., the B 
molecule of water is given off, and that the o molecule 
= ad is only separated at a temperature just above 
water in the solution of salts, he finds, for instance, 
that two solutions of cobalt of equal strength differ 
greatly as to colour if they are formed with water and 
glycerine. 
colloid in modifying the crystalline form of salts ;.for 
instance, sulphate of copper crystallizes from gelatine 
in the globular form, retaining only the 33 molecules of 
water, 
boring through a block, mainly with a view of obtain- 
ing suggestions as to the use of such a method in the 


In studying the effect of media other than 


He has also traced the influence of a 


He also showed the effect of a steam jet in 


commercial preparation of ice. 

Mr. RurHeRForD then showed a photograph of the 
solar spectrum from the line £ to H, taken by means of 
a grating. By means of a heliostat he concentrated 
the rays of a lens within a collimator, which, in rela- 
tion to the observing telescope, was of considerable 
length, in order to admit as much light as possible, 
and the grating was moveable. - The enlargement was 
effected by inserting a lens near the focal point of the 
observing telescope, and he used a sensitive collodion, 
which gave the greatest sharpness of definition about 
the line c. 

Sir W. THomson hoped that Mr. Rutherford would 
measure the wave lengths of dull radiant heat, as such 
rays are not absorbed by speculum metal, and we have 
as yet no idea of the lower limit of the waves of heat. 

Sir W. Tuomson, in continuation of the communi- 
cation made to the Society at its last meeting, described 
the effect of torsion on the electric conductivity of a 
tube of brass. He showed that the effects of pull and 
thrust were different, and that, in the case of a tube, as 
in the case of a plate, there is a diminution in con- 
ductivity in the direction of pull; in the case of the tube, 
however, the components of the forces result in a sort 
of eschelon arrangement as regards conductivity. The 
experimental part of the work was conducted by fixing 
the tube to a collar of brass, which was attached to a 
stand, the tube being arranged in a horizontal position. 
A magnetometer bearing a mirror could be placed inside 
the tube, and the changes in its conductivity, produced 
by torsion, were rendered evident by a reflected beam 
of light. The effects were also investigated by placing 
a core of soft ironin the tube, a balanced magnetometer 
being arranged outside the tube, near one end of the 
soft iron. Anychanges in the conductivity of the tube, 
induced by torsion, were rendered evident by the 
changes in the amount of magnetism induced in the 
soft iron, as indicated by the magnetometer, 


THE INSTITUTION OF CIVIL ENGINEERS. 


At the meeting on Tuesday, the goth of April, Mr 
Bateman, President, in the Chair, the Papers read 
were descriptive of three bridges on the Punjab 
Northern State Railway, viz.: “The Ravi Bridge,” by 
Mr.R.T. Mallet, M. Inst. C.E.; ‘‘ The Alexandra Bridge, 
over the Chenab,” by Mr. H. Lambert; and “The 
Jhelum Bridge,” by Mr. F, M. Avern, M. Inst, C.E. 
The bridge over the Ravi at Lahore consisted of 
thirty-three spans of go feet in the clear, and 97} feet 
from centre to centre of the piers, The piers were of 
brickwork, each founded on three brick cylinders, sunk 
70 feet below the lowest water-level, Eight vertical 
tie-bars were built into the brickwork. The girders 
were of the parallel flange type. The lattice-bars formed 
two series of triangles, inclined at 45°. The super- 
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structure was designed to carry a footpath on the lower 
flange, and an asphalte cart roadway, flush with the 
railway, on the top. The cross girders carrying the 
railway were suspended in stirrups from the upper 
flange. The bricks for the foundation cylinders were 
of three special forms. The excavation of the cylinders 
was effected principally by Bull’s dredgers; Fouracres’ 
“spider” also proved efficient for the purpose. The 
floating of the girders for the spans over the main 
channel of the river was accomplished by four native 
barges, on which timber staging was erected. 

The Alexandra Bridge was 9,300 feet long and 100 
feet deep. The first brick was laid on the 1st of Novem- 
ber, 1871. The first train crossed the bridge on the 
23rd of December, 1875 ; and it was opened on the 27th 
January, 1876. Various works were undertaken to im- 

rove the site of the bridge. The first was to close the 
Wesnnhed navigable channel by an embankment j mile 
long. A second embankment extended from the 
southern abutment of the bridge to the Pulkoo Nullah, 
to prevent the water of the river pouring into the 
Wuzerabad channel during floods. A third work de- 
flected the stream at right angles to the general align- 
ment of the railway in a direct line through the bridge. 
A fourth main work, being a star-shaped spur of trees 
and stones, was to prevent the river cutting behind the 
abutments in the event of disaster to the up-stream 
works. Several subsidiary works were executed of 
rough tree-spurs to catch floating sand, and to assist in 
turning the stream towards the centre of the river. 
The Chenab was crossed by Warren girders, these being 
sixty-four spans, 142 feet from centre to centre. The 
bridge over the Pulkoo back channel consisted of nine 
spans 433 feet from centre to centre, with piers of 
single well cylinders sunk into the clay substratum 
underlying the river bed. The girders were of plate 
iron, carrying the rails on the top, 

The Jhelum Bridge was situated on the line of the 
Grand Trunk Road, the river being about 5,000 feet 
wide. The length of the bridge was 4,875 feet between 
the abutments, with training works on the left bank. 
There were 50 spans of go feet each, giving 49 piers 
and 2 abutments. 

At the meeting on Tuesday, the 7th of May, Mr. 
BATEMAN, President, in the Chair, the Paper read was 
on “ The Construction of Steam Boilers adapted for 


Very High Pressures,” by Mr. Jas. Fortescue Flannery. 


By an extension of the heating surface in relation to 
the grate surface, so that the temperature of the 
escaping gases might be reduced to a minimum, the 
evaporative economy of all boilers might be made nearly 
the same, but a boiler having favourable disposition of 
the surfaces would more readily be adapted to such 
reduction of the temperature of the escaping gases, 
and the maximum efficiency could accordingly be ob- 
tained in sucha boiler with the least extension of the heat- 
ing surface, and therefore with the least size and weight. 
On this ground alone it was believed that, important 
economy might be obtained by the use of the water-tubes 

Another important advantage incidental to the 
water-tube or sectional boiler, if-well designed, was its 
facility for expansion and contraction under varying 
temperatures without undue strain upon the joints. 

In connection with the question of weight, which had 
such an important bearing upon the policy of fitting 
tubulous boilers for marine purposes, there were one or 
two points demanding consideration, When comparing 
the total weight of machinery of different types, it was 
only fair to include the weight of coal necessary for a 
given number of days’ consumption in each case, and, 
regarded in this light, the tubulous boiler by reason of 
its greater economy would have some advantage. 

A point of importance was the free access to all 


parts of the boiler for the purpose of cleaning. From 
the nature of the case the tubulous boiler was difficult 
to arrange in this respect, and some examples, after 
working well for a time, had failed from the large 
deposit of scale for which no ready means of removal 
were provided. 

At the meeting on Tuesday, the 21st of May, Mr. 
W. H. Bartow, F.R.S., Vice-President, in the Chair, the 
Paper read was on“ The Design generally of Iron 
Bridges of very large Spans for Railway Traffic,” by 
Mr. T. C. Clarke, M. Inst. C.E. of Philadelphia. 

_ The longest railway girder yet constructed, at Cin- 
cinnati, with a clear span of 515 feet, was that over the 
Ohio; the next longest, the Kuilenburg Bridge, in 
Holland, being 492 feet. The arches of the Saint 
Louis Bridge were also 515 feet span. Almost all 
American bridges of spans exceeding 100 feet were 
pin-connected, instead of being united by riveting. 

The Ohio Bridge consisted entirely of rolled iron, pin- 
connected, The girders were quadrangular, each 514 ft. 
deep, the panels being 253 ft. long, and the girders 20 ft. 
apart from centre to centre. The weight of iron in the 
span of 515 ft. was 1,176 tons. With a total load of 
431 tons, the centre deflection of the east truss was 2 
inches, with a permanent set of ,1. inch, that of the 
west truss being 2 inches, with no permanent set. 

The Kentucky River Bridge had shore spans hinged 
at points 75 feet from the piers, with a centre girder 
525 feet long, supported by piers 375 feet apart. 

In conclusion, the author stated that the workman- 
ship of long-span bridges in the United States was 
generally first-class; and that the price of American 
bridge work had fallen year by year, from £40 6s. per 
ton in 1870 to £20 16s. per ton in 1877. 


On Tuesday, the 28th of May, the discussion on Mr. 
T. C. Clarke’s Paper on “ The Design of Iron Railway 
Bridges of very large Spans,” was continued through- 
out the evening. 

The President’s conversazione, for gentlemen only, 
will take place in the India Museum, South Kensington, 
on Monday, the 3rd of June, being the fiftieth anni- 
versary of the granting of the Royal Charter of Incor- 
poration. 

THE METEOROLOGICAL SOCIETY. 


Tue usual monthly meeting of this society was held on 
the 17th inst., at the Institution of Civil Engineers, 
M. C. Greaves, F.G.S., President, in the chair. 

The following papers were read :—‘On the Dail 
Inequality of the Barometer,” by W. W. Rundell, 
F.M.S. ‘“ Meteorology of Mozufferpore, Tirhout, for 
the year 1877,” by C. N. Pearson, F.M.S. “ Note on 
the great Rainfall of April roth-11th, as recorded at 
the Royal Observatory, Greenwich,” by William Ellis, 
F.R.A.S. ‘Observations of Sea Temperature at Slight 
Depths,” by Captain W. F. Caborne, F.M.S. 

The meeting was then adjourned till Wednesday, 
the roth of June, 


General Science Columns. 


CONTINUOUS BRAKES. 
THE importance of introducing continuous brakes on 
railway trains was first prominently brought forward 
in this country by a select committee of the House of 
Commons, which was appointed in April 1870, “to 
enquire into the law, and the administration of the 
law, of compensation for accidents, as applied to 
railway companies, and also to enquire whether any 
and what precautions ought to be adopted by railway 
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companies with a view to prevent accidents.” Upon 
the second head of the reference appointing it, this 
committee made no proposals, though it recommended 
to the careful consideration of railway boards the 
evidence it had received in favour of the block and 
interlocking systems, and of continuous brakes, The 
report of this committee, however, led to the passing 
of The Regulation of Railways Act, 1871, under 
which large provisions were made for the inspection of 
railways by the officers of The Board of Trade, and for 
the investigation by them of accidents in serious 
cases, the companies being bound to make a report of 
all such casualities. In June 1874, a Royal Com- 
mission was appointed “to enquire into the causes of 
accidents on railways, and into the possibility of 
removing any such causes by further legislation.” The 
report by this Commission was not made _ until 
February 1877. In it are contained many important 
statements of fact and suggestions connected with the 
importance of continuous brakes on railways, with a 
view to the avoidance of accidents and insuring the 
safety of passengers by railways. The subject of this 
report has already been dealt with by the scientific 
press, and, therefore, only a passing reference to its 
recommendations seems to be here necessary, in order 
that the whole question of continuous brakes may be 
fairly and comprehensively placed before the readers of 
this Journal. 

The Commissioners in their report referring to 
brake-power on trains, observe that it is one of the 
most important subjects connected with railway 
management, the inefficiency of which has been the 
most fruitful cause of accidents in a long list of railway 
disasters. This subject had been investigated by the 
Committee of 1850, and it would be impossible to 
express a stronger opinion on the subject than was 
given by that and by other committees, which 
Subsequently investigated the causes of accidents; but 
the recommendations of those committees were not 
attended to by the companies. The enquiries made by 
the commission proved that not only was there 
generally an insufficiency of controlling power in 
trains, but also that the distance within which a train 
running at high speed could be stopped by the brake- 
power ordinarily in use, was not ascertained with any 
approach to accuracy. They, therefore, applied to the 
railway companies to institute a definite series of 
experiments, to test the amount of control given by 
the brake-power ordinarily applied to their trains, and 
the effect of various systems of improved or continuous 
brakes. Several of the leading companies willingly 
responded to these suggestions, and the experiments 
were carried out with great care and at considerable 
cost on a selected position of the Midland Railway, 
near Newark, under the supervision of Mr. Edward 
Woods, M.I.C.E., and Colonel Inglis, R.E., assisted 
by a detachment of Royal Engineers, under Lieutenants 
Scott and Sankey. From these experiments it appears 
that the amount of hand brake-power usually supplied 


with the trains of the respective companies, failed to 
bring up the London and North Western train within 
2,374 feet, that of the Caledonian Company within 
3,190 feet, that of the Midland within 3,250 feet, that of 
the Great Northern within 3,576 feet, and that of the 
Brighton within 3,690 feet; the speed of the trains 
varying from 45°5 to 485 miles per hour, These 
trains were in the most complete order, and the 
guards and drivers had notice of the exact spot at 
which the signal to stop would be given. A large 
addition must, therefore, be made to these distances in 
practice, and, the Commisioners remarked, unless much 
greater control is obtained over trains by additional 
brake-power, it is clear that to ensure safety, the dis- 
tant signals must be, for a level line, carried back to the 
distance of a mile; but, they added, it is evident that 
there are ample means of controlling trains within 
much less distance by some of the various systems 
already in use; and they expressed a decided opinion 
that no train could be considered properly equipped 
which was not furnished with sufficient brake-power to 
bring it, at the highest speed at which it would be 
running upon any gradients within its journey, to an 
absolute stop within 500 yards, and they recommended 
that this should be made obligatory by statute, and 
that sufficient powers should be conferred on the Board 
of Trade to enforce compliance with it, They afso 
attached great importance to the necessity that a large 
proportion of the brake-power should be under the 
control of the engine-driver, who is generally the first 
to become aware of apprehended danger. No matter 
how small the interval of time required for the driver 
to attract the attention of the guard, it may be of vital 
moment in the case of a train travelling even at the 
moderate speed of 30 miles an hour, as every second 
which elapses brings it 44 feet nearer to the point of 
danger. Colonel Hutchinson, giving evidence on the 
subject in 1874, stated that he found that out of 85 
cases which he investigated in the preceding year, 35 
cases would either have been mitigated or prevented 
by continuous brakes in the hands of the drivers, and 
Captain Tyler attributed the greatest railway accident 
which ever tuok place in this country—that at Shipton, 
in 1874—in which 34 passengers were killed, and 65 
passengers and four servants of the company were 
injured, in a great measure to the want of brake power, 
“Tf the train,” he stated in his report, ‘‘ had been fitted 
with continuous brakes throughout its whole length, 
there was no reason why it should not have been 
brought to rest without any casualty.” The want of 
sufficient brake-power is certainly assigned as the 
principal cause of railway accidents, and it may be 
said that few cases occur in which the results would 
not have been at least modified by! efficient continuous 
brakes. In a Parliamentary paper quite recently issued, 
reports on several accidents are given in which this 
would have been the case. Thus, in the collision on 
the 17th November last,on the Great Eastern Railway, 
between Loughton Junction and Chobham Farm 
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structure was designed to carry a footpath on the lower 
flange, and an asphalte cart roadway, flush with the 
railway, on the top. The cross girders carrying the 
railway were suspended in stirrups from the upper 
flange. The bricks for the foundation cylinders were 
of three special forms. The excavation of the cylinders 
was effected principally by Bull's dredgers; Fouracres’ 
“spider” also proved efficient for the purpose. The 
floating of the girders for the spans over the main 
channel of the river was accomplished by four native 
barges, on which timber staging was erected. 

The Alexandra Bridge was 9,300 feet long and 100 
feet deep. The first brick was laid on the 1st of Novem- 
ber, 1871. The first train crossed the bridge on the 
23rd of December, 1875 ; andit was opened on the 27th 
January, 1876. Various works were undertaken to im- 
— the site of the bridge. The first was to close the 

uzerabad navigable channel by an embankment j mile 
long. A second embankment extended from the 
southern abutment of the bridge to the Pulkoo Nullah, 
to prevent the water of the river pouring into the 
Wuzerabad channel during floods. A third work de- 
flected the stream at right angles to the general align- 
ment of the railway in a direct line through the bridge. 
A fourth main work, being a star-shaped spur of trees 
and stones, was to prevent the river cutting behind the 
abutments in the event of disaster to the up-stream 
works. Several subsidiary works were executed of 
rough tree-spurs to catch floating sand, and to assist in 
turning the stream towards the centre of the river. 
The Chenab was crossed by Warren girders, these being 
sixty-four spans, 142 feet from centre to centre. The 
bridge over the Pulkoo back channel consisted of nine 
spans 43% feet from centre to centre, with piers of 
single well cylinders sunk into the clay substratum 
underlying the river bed. The girders were of plate 
iron, carrying the rails on the top. 

The Jhelum Bridge was situated on the line of the 
Grand Trunk Road, the river being about 5,000 feet 
wide. The length of the bridge was 4,875 feet between 
the abutments, with training works on the left bank. 
There were 50 spans of go feet each, giving 49 piers 
and 2 abutments. 


At the meeting on Tuesday, the 7th of May, Mr. 
BaTEMAN, President, in the Chair, the Paper read was 
on “The Construction of Steam Boilers adapted for 
Very High Pressures,” by Mr. Jas. Fortescue Flannery. 
___ By an extension of the heating surface in relation to 

the grate surface, so that the temperature of the 
escaping gases might be reduced to a minimum, the 
evaporative economy of all boilers might be made nearly 
the same, but a boiler having favourable disposition of 
the surfaces would more readily be adapted to such 
reduction of the temperature of the escaping gases, 
and the maximum efficiency could accordingly be ob- 
tained in sucha boiler with the least extension of the heat- 
ing surface, and therefore with the least size and weight. 
On this ground alone it was believed that, important 
economy might be obtained by the use of the water-tubes 

Another important advantage incidental to the 
water-tube or sectional boiler, if well designed, was its 
facility for expansion and contraction under varying 
temperatures without undue strain upon the joints. 

In connection with the question of weight, which had 
such an important bearing upon the policy of fitting 
tubulous boilers for marine purposes, there were one or 
two points demanding consideration. When comparing 
the total weight of machinery of different types, it was 
only fair to include the weight of coal necessary for a 
given number of days’ consumption in each case, and, 
regarded in this light, the tubulous boiler by reason of 
its greater economy would have some advantage. 

A point of importance was the free access to all 


parts of the boiler for the purpose of cleaning. From 
the nature of the case the tubulous boiler was difficult 
to arrange in this respect, and some examples, after 
working well for a time, had failed from the large 
deposit of scale for which no ready means of removal 
were provided. 

At the meeting on Tuesday, the 21st of May, Mr. 
W. H. Bartow, F.R.S., Vice-President, in the Chair, the 
Paper read was on“ The Design generally of Iron 
Bridges of very large Spans for Railway Traffic,” by 
Mr. T. C. Clarke, M. Inst. C.E. of Philadelphia. 

The longest railway girder yet constructed, at Cin- 
cinnati, with a clear span of 515 feet, was that over the 
Ohio; the next longest, the Kuilenburg Bridge, in 
Holland, being 492 feet. The arches of the Saint 
Louis Bridge were also 515 feet span. Almost all 
American bridges of spans exceeding 100 feet were 
pin-connected, instead of being united by riveting. 

The Ohio Bridge consisted entirely of rolled iron, pin- 
connected. The girders were quadrangular, each 514 ft. 
deep, the panels being 253 ft. long, and the girders 20 ft. 
apart from centre to centre. The weight of iron in the 
span of 515 ft. was 1,176 tons, With a total load of 
431 tons, the centre deflection of the east truss was 2 ,'5 
inches, with a permanent set of ,); inch, that of the 
west truss being 2 inches, with no permanent set. 

The Kentucky River Bridge had shore spans hinged 
at points 75 feet from the piers, with a centre girder 
525 feet long, supported by piers 375 feet apart. 

In conclusion, the author stated that the workman- 
ship of long-span bridges in the United States was 
generally first-class; and that the price of American 
bridge work had fallen year by year, from £40 6s. per 
ton in 1870 to £20 16s. per ton in 1877. 


On Tuesday, the 28th of May, the discussion on Mr. 


_ T. C. Clarke’s Paper on “‘ The Design of Iron Railway 


Bridges of very large Spans,” was continued through- 
out the evening. 

The President’s conversazione, for gentlemen only, 
will take place in the India Museum, South Kensington, 
on Monday, the 3rd of June, being the fiftieth anni- 
versary of the granting of the Royal Charter of Incor- 
poration. 


THE METEOROLOGICAL SOCIETY. 


THE usual monthly meeting of this society was held on 
the 17th inst., at the Institution of Civil Engineers, 
M. C. Greaves, F.G.S., President, in the chair. 

The following papers were read :—‘‘On the Dail 
Inequality of the Barometer,” by W. W. Rundell, 
F.M.S. ‘“ Meteorology of Mozufferpore, Tirhout, for 
the year 1877,” by C. N. Pearson, F.M.S. ‘ Note on 
the great Rainfall of April roth-11th, as recorded at 
the Royal Observatory, Greenwich,” by William E'lis, 
F.R.A.S. ‘“ Observations of Sea Temperature at Slight 
Depths,” by Captain W. F. Caborne, FMS. 

The meeting was then adjourned till Wednesday, 
the roth of June. 


General Science Columns. 


CONTINUOUS BRAKES. 
Tue importance of introducing continuous brakes on 
railway trains was first prominently brought forward 
in this country by a select committee of the House of 
Commons, which was appointed in April 1870, “to 
enquire into the law, and the administration of the 
law, of compensation for accidents, as applied to 
railway companies, and also to enquire whether any 
and what precautions ought to be adopted by railway 
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companies with a view to prevent accidents.” Upon 
the second head of the reference appointing it, this 
committee made no proposals, though it recommended 
to the careful consideration of railway boards the 
evidence it had received in favour of the block and 
interlocking systems, and of continuous brakes, The 
report of this committee, however, led to the passing 
of The Regulation of Railways Act, 1871, under 
which large provisions were made for the inspection of 
railways by the officers of The Board of Trade, and for 
the investigation by them of accidents in serious 
cases, the companies being bound to make a report of 
all such casualities. In June 1874, a Royal Com- 
mission was appointed “ to enquire into the causes of 
accidents on railways, and into the possibility of 
removing any such causes by further legislation.” The 
report by this Commission was not made until 
February 1877. In it are contained many important 
statements of fact and suggestions connected with the 
importance of continuous brakes on railways, with a 
view to the avoidance of accidents and insuring the 
safety of passengers by railways. The subject of this 
report has already been dealt with by the scientific 
press, and, therefore, only a passing reference to its 
recommendations seems to be here necessary, in order 
that the whole question of continuous brakes may be 
fairly and comprehensively placed before the readers of 
this Journal. 

The Commissioners in their report referring to 
brake-power on trains, observe that it is one of the 
most important subjects connected with railway 
management, the inefficiency of which has been the 
most fruitful cause of accidents in a long list of railway 
disasters. This subject had been investigated by the 
Committee of 1850, and it would be impossible to 
express a stronger opinion on the subject than was 
given by that and by other committees, which 
Subsequently investigated the causes of accidents; but 
the recommendations of those committees were not 
attended to by the companies. The enquiries made by 
the commission proved that not only was there 
generally an insufficiency of controlling power in 
trains, but also that the distance within which a train 
running at high speed could be stopped by the brake- 
power ordinarily in use, was not ascertained with any 
approach to accuracy. They, therefore, applied to the 
railway companies to institute a definite series of 
experiments, to test the amount of control given by 
the brake-power ordinarily applied to their trains, and 
the effect of various systems of improved or continuous 
brakes. Several of the leading companies willingly 
responded to these suggestions, and the experiments 
were carried out with great care and at considerable 
cost on a selected position of the Midland Railway, 
near Newark, under the supervision of Mr, Edward 
Woods, M,I.C.E., and Colonel Inglis, R.E., assisted 
by a detachment of Royal Engineers, under Lieutenants 
Scott and Sankey. From these experiments it appears 
that the amount of hand brake-power usually supplied 
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with the trains of the respective companies, failed to 
bring up the London and North Western train within 
2,374 feet, that of the Caledonian Company within 
3,190 feet, that of the Midland within 3,250 feet, that of 
the Great Northern within 3,576 feet, and that of the 
Brighton within 3,690 feet; the speed of the trains 
varying from 45'5 to 485 miles per hour, These 
trains were in the most complete order, and the 
guards and drivers had notice of the exact spot at 
which the signal to stop would be given. A large 
addition must, therefore, be made to these distances in 
practice, and, the Commisioners remarked, unless much 
greater control is obtained over trains by additional 
brake-power, it is clear that to ensure safety, the dis- 
tant signals must be, for a level line, carried back to the 
distance of a mile; but, they added, it is evident that 
there are ample means of controlling trains within 
much less distance by some of the various systems 
already in use; and they expressed a decided opinion 
that no train could be considered properly equipped 
which was not furnished with sufficient brake-power to 
bring it, at the highest speed at which it would be 
running upon any gradients within its journey, to an 
absolute stop within 500 yards, and they recommended 
that this should be made obligatory by statute, and 
that sufficient powers should be conferred on the Board 
of Trade to enforce compliance with it. They also 
attached great importance to the necessity that a large 
proportion of the brake-power should be under the 
control of the engine-driver, who is generally the first 
to become aware of apprehended danger. No matter 
how small the interval of time required for the driver 
to attract the attention of the guard, it may be of vital 
moment in the case of a train travelling even at the 
moderate speed of go miles an hour, as every second 
which elapses brings it 44 feet nearer to the point of 
danger. Colonel Hutchinson, giving evidence on the 
subject in 1874, stated that he found that out of 85 
cases which he investigated in the preceding year, 35 
cases would either have been mitigated or prevented 
by continuous brakes in the hands of the drivers, and 
Captain Tyler attributed the greatest railway accident 
which ever tuok place in this country—that at Shipton, 
in 1874—in which 34 passengers were killed, and 65 
passengers and four servants of the company were 
injured, in a great measure to the want of brake power, 
“Tf the train,” he stated in his report, ‘‘ had been fitted 
with continuous brakes throughout its whole length, 
there was no reason why it should not have been 
brought to rest without any casualty.” The want of 
sufficient brake-power is certainly assigned as the 
principal cause of railway accidents, and it may be 
said that few cases occur in which the results would 
not have been at least modified by} efficient continuous 
brakes, In a Parliamentary paper quite recently issued, 
reports on several accidents are given’ in which this 
would have been the case. Thus, in the collision on 
the 17th November last,on the Great Eastern Railway, 
between Loughton Junction and Chobham Farm 
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Junction, Colonel Yolland states, “It would probably 
not have occurred if the 7.50 p.m. up Loughton pas- 
senger train had been fitted with continuous brakes 
throughout its whole length, under the control of the 
driver, instead of their being only on one-third of its 
length.” Again, regarding a collision on the Lancashire 
and Yorkshire Railway, between a passenger train and 
a goods train, on the 13th November, at Ratcliffe 
Bridge Station, General Hutchinson remarks, “‘ It is 
probable that had the driver of the passenger train 
had control of the whole of the break power with which 
it was supplied, he might have stopped in time to have 
avoided the collision.” In this case the engine and 
tender were fitted with a vacuum brake; the train con- 
sisted of seven vehicles, of which the five last were 
coupled together with Fay’s patent continuous breaks. 
Another case was an accident on the London and 
North Western Railway, which occurred on the 15th 
August last, between the Moor and Warrington 
stations, which also might have been avoided had 
there been sufficient brake-power on the train. It was 
fitted with Clarke and Webb’s continuous brakes, but 
the driver of the train, though aware about 1,500 yards 
from the spot where there was danger ahead, failed to 
stop in time, and ran at a speed of four or five miles 
an hour into a gap of 30 yards caused by the absence 
of three lengths of rails which had been removed, and 
had not been replaced in time. Another accident 
occurred on thesame line of railway on the grd 
October, at Eccles Junction, when a train, from Liverpool 
to Manchester, came into collision with an engine and 
van, The train was only partly fitted with Clarke and 
Webb's brake, and the driver was enabled to apply it 
to only two out of the seven vehicles composing the 
train; and General Hutchinson observes that “had 
he been able to apply brakes to the whole, or even to 
the five coaches, the speed would have been so much 
more reduced as to have most likely given the engine 
and van time to have crossed to the branch before the 
fast train reached the ‘crossing.’” And he adds, 
“ Again, therefore, I think the public safety will not 
have been sufficiently provided for until these fast 
trains are supplied with far more ample brake-power than 
the one in question.” On several other occasions, also 
the defective character of the Clarke and Webb brake 
has been commented on by the Board of Trade; and, 
in a letter to the London and North Western Railway 
Company, of the 15th January last, the attention of the 
directors is again drawn to “the necessity of adopting 
a proper and efficient brake ” on their railway. 
The foregoing are a few cases only out of those that 
have recently occurred in which accidents might have 
- been mitigated, or altogether prevented, by the use of 
efficient continuous brakes, The experiments under- 
aken at Newark, at the instigation of the Royal 
Commission most clearly demonstrated the value 
ef continuous brakes, The Board of Trade ac- 
cordingly took up the questicn, and in a letter to the 
Railway Companies’ Association it was suggested that 
a committee might, with great advantage, be appointed 


to consider the question of brake-power. “‘ The general 
adoption of the most efficient form of brake-power, 
it was remarked, is “ obviously important, both in the 
interests of the companies themselves, and in that of 
the travelling public,” and it was declared that the 
time had come for decisive and harmonious action. In 
reply it was stated that the principal railway com- 
panies were, and had been for some time past, engaged 
in testing, in daily practice, one or other of the most 
suitable forms of continuous brakes, and that such 
brakes were already largely applied to express and 
other trains on some of, the principal through lines of - 
the country, and were in actual and serviceable use 
daily. In addition to this direct and practical trial, it 
was also stated that companies representing 12,000 
miles of railway, or four-fifths of the whole passenger 
mileage, were testing, in the common interest, and 
with the object of elucidating the action of continuous 
brakes under all conditions, one or more of the follow- 
ing brakes :— 

Clarke and Webb, 

Westinghouse, 

Smith’s Vacuum, 

Barker's Hydraulic, 

Newall and Faiz, 

Steel and McInnes, 

Saunders, 

Heberlein, 


The ascertained efficiency of each of these brakes wiil 
be examined in a future article, but before doing so, it 
may be desirable toconclude the present general account 
with a brief consideration of the requirements that 
should be demanded of a really efficient continuous 
brake. The Board of Trade have forcibly impressed 
upon the railway companies how important it is that 
they should agree upon the adoption of one uniform 
system of brake power, for it is obvious that in the inter- 
change of rolling stock, including ordinary carriages, 
saloon and family carriages, horse-boxes, carriage and 
fish trucks, and other vehicles forming part of passenger 
trains, between one lineand another, if the brake fittings 
are not similar, the efficiency of the brakes must be 
proportionately impaired, and that this must be espe- 
cially the case where the lines of two or more companies 
arecontinuous. The requirements which, in the opinion 
of the Board of Trade, are essential to a good continuous 
brake, are as follows :— 

1. The brakes to be efficient in stopping trains, 
instantaneous in their action, and capable of being 
applied without difficulty by engine-drivers or guards, 

2. In case of accident to be instantaneously self- 
acting. 

3. The brakes to be put on and taken off (with 
facility) on the engines and every vehicle of a train. 

4. The brakes to be regularly used in daily working. 

5. The materials employed to be of a durable 
character, so as to be easily maintained and kept in 
order, 
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THE CHANNEL TUNNEL. 


Explorations of the sea bed in the line of the pro- 
posed Channel Tunnel, were made by French engineers 
in 1875 and 1876, with the view of obtaining further 
indications as to the nature and condition of the geo- 
logical strata through which the proposed tunnel would 
pass, Their reports published last year describe in 
full detail the results at which they have arrived; and 
Mr. W. Topley, F.G.S., has summarised and commented 
on these results in a report presented this year to the 
Channel Tunnel Company. He is of opinion that the 
geographical map made by the French engineers may 
be accepted as correct, considering the very great care 
taken in compiling it; and though the outcrops of the 
various chalk beds may be doubtful in some places, 
that of the Gault, which is much the most important, 
is probably accurate. From the section of the strata 
under the straits, inferred from the results of the ex- 
plorations, it appears that the line of the tunnel, as 
laid down by Sir J. Hawkshaw and Mr. Brunlees, would 
lie almost entirely in the lower chalk, and that it would 
only traverse for a distance of one or two miles, the 
lower part of the upper chalk, which could not be 
avoided without giving a curve to the tunnel, At that 
depth the upper chalk is probably little inferior in com- 


pactness to the lower chalk, and the ‘line proposed | 


appears to be the best that could be adopted. The re- 
searches show that it is highly improbable that any 
great fault exists across the line proposed for the tunnel ; 
and the only fault discovered runs parallel to the line 
of the tunnel, and being five miles distant, could not 
possibly affect it. These results are very satisfactory, 
and show that there is every probability that the 
channel tunnel could be executed without any unusual 
difficulties. Chalk is a good material for tunnelling in, 
and as 200 feet of solid chalk would be interposed 
between the tunnel and the bed of the sea, the infiltra- 
tion would be insignificant. The finance question re- 
mains as the chief impediment to the execution of this 
bold project, and in the existing depressed state of 
trade, and owing to the unwillingness of the two rail- 
way companies which share the continental traffic, to 
contribute to the undertaking, it is doubtful whether 
funds will for the present be forthcoming for carrying 
out this enterprise. The cost of the trial heading from 
shore to shore, for removing all doubt as to the exist- 
ence of a fault, is reckoned at £2,000,000; and the 
cost of the subsequent enlargement of the heading, and 
the connecting of the railways on each side of the 
channel is estimated at £6,000,000, making a total of 
£8,000,000. It is remarkable that during the last few 
years the French have shown much more activity than 
ourselves in promoting the scheme; and it is probable, 
judging from the energy of the French displayed in 
the execution of the Suez Canal, that if our positions 
had been reversed, and that a tunnel was the only 
means by which the French could obtain direct railway 
communication with the continent, the scheme would, 
ere this, have been undertaken in earnest, 


FORESTS AND FAMINES, 


Tue duties of an engineer, in overcoming the forces of 
nature in order to alter the conditions of the earth’s surface 
the better to adapt it for the requirements of man, which 
are ever increasing with the increase of population, are 
continually developing and extending, and the highest 


| sc.entific attainments are necessary, at the present day, 
_ when few branches of science exist that may not demand 


his attention. In the present article we desire to point out 
how, particularly in eastern climates, a knowledge of 
meteorology is necessary in order to aid in the protection of 
human life in those parts where famines are of periodic 
occurrence. A history of the past famines of India seems 


| to demonstrate that these afflictions are of periodical 


occurrence, the most severe visitations having occurred, 
during the past 100 years, in cycles of about 11 years, a 
period corresponding, according to certain observers, with 
that of maximum sun-spots; but what connection exists, 
if any, between sun-spots and rainfall, is at present a 
subject merely of conjecture. Whatever this may be, and 
whether there is really any connection between the two 
phenomena is, however, apart from our present subject. It 
is a well-known fact that the destruction of trees does, in 
some way or another, affect rainfall; but from observations 
extending over a period of some sixty years, it would 
appear that, in India, the denudation of forests has not at 
present caused any appreciable diminution in the average 
annual amount of rainfall, but the effects of rain are © 
sensibly altered, and many parts of the country have suf- 
fered seriously from the destruction of the balance between 
forest clothed and open tracts established by nature ; floods 
in rivers are of more frequent occurrence, and many rivers, 
which used formerly to have a perennial flow of water, are 
now dry, during a portion of the year, especially in their 


_ upper reaches. 


Although the absolute demolition of all forest growth in 
a country has ever proved destructive to cultivation and 
fertility of soil, as in Eastern Spain, Northern Italy, and 
the desert tracts of Africa and Arabia, it is not at 
present known what proportion of forest to open country is 
necessary for the maintenance of a proper and meteorologi- 
cal equilibrium, nor at what point of clearance a retrogade 
effect is established. There are four separate actions of 
Nature through which it may be said that forests influence, 
in some way or other, the physical condition or climate of 
acountry, First, there is a chemical action through the 
leaves in decomposing the carbonic acid of the air; 
second, a physical action in retaining moisture in the 
earth and checking the violence of the wind; third, a 
physiological action in transmitting to the air, through the 
leaves, a portion of the moisture which the roots draw 
from the earth; and, fourth, a mechanical action, through 
the roots, in retaining in its place the earth, especially on 
the sides of mountains and hills, A brief examination of 
these several points will tend to show to what extent 
forests influence the productiveness of a country, and how 
they may be considered one of the best safeguards against 
famines. 

Careful observations on these several points have been 
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made in France, particularly by M. Mathieu, of the 
Forest School, Nancy, which have led to the conclusion 
that, while, on the other hand, forests tend to lower the 
general temperature of a country, and so to promote the 
fall of rain, at regular intervals and in moderate quantities, 
on the other hand, they ward off sudden meteorological 
changes, which are dangerous, inasmuch as they cause 
sudden and heavy falls of rain, which result in floods and 
and other like disasters, Experiences in America, and 
elsewhere, confirm these deductions, and, therefore, insofar 
as moderate and evenly distributed showers are more 
conducive to successful farming and certainty of crops, than 
violent storms and heavy floods, forests generally are con- 
ducive to the security of a country against uncertain harvests. 

Passing next to the physical action of forests on the air. 
This may be said to be two-fold ;. 1st, by preventing the loss of 
moisture through evaporation and so promoting its absorp- 
tion by the earth; and 2nd, by acting as a barrier to the 
violence of storms. It has been ascertained by experi- 
mental observation that so great is the protection afforded 
to the earth in a forest by the leafy canopy which covers it, 
as well as by the bed of dead leaves on its surface, that 
only one-fifth of the moisture is lost by evaporation, as 
compared with the loss by the same action in an unwooded 
plain; and that this is the case, although a considerably 
smaller portion of the rain which falls actually reaches the 
earth. The bed of dead leaves in the forest acts like a 
sponge, soaking up and retaining the rain and regulating 
its distribution, or through the roots of the trees, which act 
like vertical drains, promoting its descent into the lower 
strata of the earth, there to nourish the springs, More ese 
pecially in the mountains is the benefit of forests, when 
they act thus, felt; as the melting of the snow often sets at 
liberty, within a very short time, a large amount of water, 
which, if not so caught and absorbed, would run off un- 
profitably, and often would cause terrible and destructive 
inundations. Thirdly, forests have a physiological effect 
on the atmosphere, inasmuch as they withdraw from the 
soil a certain amount of moisture, a portion of which only 
is assimilated in the woody tissues of the trees, while the 
rest is thrown off into the air by the transpiration of the 
leaves. This, probably, acts as a natural balance to the 
greater amount of moisture which the presence of a forest 
retains in the soil; but the phenomena connected with this 
portion of the subject have been insufficiently studied, and 
there is but little really known as to the difference between the 
action of forests through evaporation and that of ordinary field 
cultivation, nor even as to how far the effects produced may 
be due to the direct action of the roots as drains, and not 
as absorbents. Lastly, as to the mechanical effect of the 
roots of trees in retaining the soil in position, especially on 
the sides of mountains and valleys, and so in preventing 
their denudation, The works of the French Forest Depart- 
ment, in the Hautes and Basses Alpes, are now generally 
cordially acknowledged even by their former most sturdy 
opponents, So great were the devastations from which 
these Alpine districts suffered through the denudation of 
the mountain sides and the consequent formation of tor- 
rents, that intervention of the most prompt description 


became necessary to prevent the destruction not only of the 
grazing grounds on the hill-sides, but of the rich valleys 
below them. The French Government has now, at a vast 
cost, undertaken the replanting and regrassing of these 
mountains on a most extended scale, and many thousand 
acres are every year being placed out of danger by the 
works undertaken, Already the beneficial effect of what 
has been done is felt in the diminution of the violence of 
the torrents, and, as the trees grow up, the benefit will be 
far more widely felt. It may be observed that during the 
summer of 1875, when so much mischief was done in the 
south of France by inundations, the Durance, which rises 
in the mountains east of Avignon, and which on former 
occasions had been the worst and most dangerous of all 
the rivers in the south of France, on account of the inun- 
dations it had caused, was scarcely heard of, and it was 
around the head waters of this river that the chief plantation 
works had during the preceding ten years been carried on. 
To assert that the recent famine in India, and the 
present famine in China, entirely owe their origin to a 
neglect of ordinary administrative precaution of protecting 
the forests of the country from destruction, or the wholly 
inefficient efforts to counteract the evils already done by 
their destruction in former years, would be to ignore the 
fact that meteorological disturbances do take place 
periodically, by which the rainfall of every country is more 
or less affected; but we have already shown that the 
effects of these disturbances may be very considerably 
modified by a due attention to the experiences already 
gained with reference to the influences of forests upon 
climate and rainfall. Had both India and China been 
properly supplied with a due proportion of forest grown, 
the almost total absence of water in the irrigation tanks 
of the one, and in the water high-ways of the other, at a 
period when its presence would have been the cause 
of considerable mitigation in the severity of the visitation 
at the very least, might have been avoided ; but the canals 
of China were found not to have sufficient water in them to 
convey food to the famine stricken districts, whilst 
no other means of communication were available, 
and the irrigation tanks in India, upon which so vast a 
proportion of the cultivated area of the country depends, 
were dried up at the critical moment when water was 
required to prevent the total loss of crops, and even the wells 
became considerably diminished in their powers for irriga- 
tion in consequence of the lowering of their water level, 
and in some instances they too dried up. It has also been 
observed, especially in Southern India, that several moun- 
tain and hill streams which were formerly perennial, and 
afforded constant supplies to minor irrigation works, have 
now water in their channels for a portion of the year, for a 
short time after the cessation of the rains, but that they 
run dry very rapidly, and possess no water at the very 
time when it is required for cultivation, ‘These effects arc 
clearly traced to the denudation of the forest tracts which 
formerly existed in the upper parts of the watersheds of the 
Indian rivers, and they were noticed particularly by Sir 
Richard Temple as one of the influences to which t'e 
recent famine.in Southern India might trace its origin. 
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THe New York Herald Storm WaARNiNnGs.—These 
storm warnings are now well known in this country, and 
have proved themselves so effective that they have 
conquered popular scepticism, and are now a recognised 
institution. We owe them to the public spirit of Mr. 
James Gordon Bennett, the enterprising proprietor of 
the New York Herald. They are founded on the 
general laws of Atlantic storm movements, deduced 
from a long and laborious examination of ships’ logs 
and weather reports, From these it appears that 
nearly every storm which strikes the western coasts of 
Scandinavia, Britain, France, and Spain, has likewise 
passed over or started from some portion of the United 
States or Canada. They generally strike Europe to the 
north of the Bay of Biscay, and travel in a north- 
easterly, easterly, or south-easterly direction, Our 
south-easterly winds are usually of equatorial origin | 
and issue from the Gulf of Mexico; but sometimes a 
gale from the north-east of America will bend south- 
wards in the Atlantic, so as to strike the British coasts 
from the south-west. The course of the storms across 
Europe is commonly over Norway to Northern and 
Central Russia, over Denmark to Northern Germany or 
Southern Russia, or over the English Channel to 
France and the Netherlands, Central Europe, the Valley 
of the Danube, and Asia Minor. From a _ review 
recently issued by the Herald, it appears’ that out of 
forty-six warnings given last year, which was the first 
year in which they were issued, only two were unful- 
filled, Thirty-one were in every respect correct, eight 
were correct generally, five were partially borne out by 
the arrival of gales on parts of the European coasts, as 
if the main body of the storm had spent itself, and 
only portions of it remained. It should be mentioned 
however, that a similar examination of the warnings by 
Mr. Scott Russell, in England, showed that only twenty 
per cent, had been fully realised, and twenty-five per 
cent. partially so, making forty-five per cent. in all, 


A TO SUBTERRANEAN WATER-COURSES.—It 
appears that the river Danube, near its source in the 
Black Forest, has a subterranean communication with 
the neighbouring river Aach, nine miles distant, by 
means of cracks in its bed. In the dry season, when 
the level of the stream is low, the water which dis- 
appears by this subterranean channel is felt by the mill- 
owners on its banks as a serious loss, and they recently 
attempted to stop up the cracks, This action was 
objected to by the millowners on the Aach, who held 
that if it were done, there would be a serious deficit 
of water. To decide whether there was really a 
communication between the two streams, salt was 
thrown into the Danube, and it was found that the Aach 
waters thereafter became brackish. A better test, how- 
ever, was found in fluorescine, One part of fluorescine 
perceptibly tints 20,000 parts of water. About fifteen 
gallons were dissolved in the Danube, and sixty hours 
after the waters of the Aach showed a decided green 
tinge, which in time became very intense, then faded 
away again after about twenty-four hours, 


PrimevaAL Man.—During one of Professor Hayden’s 
recent geological surveys in Arizona, while measuring 
some of the ancient ruins of the country in the Chaco 
canon, one of the explorers discovered in the alluvial 
deposit of the old river bed a layer of pottery fourteen 
feet below the surface, and ten feet above this, that is 
four feet from the surface; the foundation walls of 
buildings. In this spot there are therefore vestiges of 
three different settlements, and in the lowest, among the 
broken pottery, has been found a human skull which 
bears a striking resemblance to the Mexican and other 
red Indian tribes of central America. 


PHotoGRaPHy ON Woop.—The method of trans- 
ferring by photography drawings or sketches to wood 
blocks for the purpose of engraving has long been 
known, although attended constantly by technical diffi- 
culties, which have occupied the attention of many 
scientific minds with a view to their removal. The 
chemical preparations hitherto in use appear to have 
produced a surface too hard and brittle for engraving 
purposes, As is frequently the case when many minds 
are bent in one direction, we hear from all sides news of 
discoveries which shall obviate all the difficulties, 
Amongst the best, and we believe the most perfect pro- 
cess, is that known as the “ Hentschell process,” which 
has lately been purchased by Mr. John Swain, the well- 
known mechanical draughtsman and engraver, of the 
Strand, London, His specimens of drawings and old 
engravings transferred to wood are marve!lous in their 
faithful exactitude, the finest line of the original being 
re-produced, The value of this method for securing 
exact replicas of old prints or engravings direct from the 
hand of the artist, needs no comment. The process is 
simply invaluable, The grain or surface of the wood is 
hardened and prepared for the graver by the processes 
employed to fix the picture.—TZhe Fournal of Applied 
Sciences 


STANDARDS OF LENGTH.—Standards of length for 
the use of the public have been set up at the Guildhall, 
by authority of the City of London Corporation, These 
consist of the hundred feet and sixty-six feet chain, 
divided into tens, laid out on the floor of the hall, as 
well as measures of a yard, two feet, and one foot 
indicated on the north wall. 


SELF-LIGHTING Gas Tap.—By this 
novel and simple arrangement the mere act of turning 
the tap ignites the gas, It can be used in connection 
with the ordinary tap, By means of a spring and pro- 
peller an explosive pellet is ignited which produces a 
flash sufficient to kindle the gas, but not sufficient to 
set fire to anything less combustible. On turning out 
the gas the propeller is brought into position for placing 
another pellet under the spring which explodes it at the 
proper moment. The pellets are carried forward upon 
a tape which is stored in a reservoir, When the supply 
of tape is exhausted a fresh roll can be readily inserted 
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Vetocity oF Sounp Atr.—The method of 
coincidences has recently been applied by M. Szathmari, 
to determine the velocity of sound in free air, as fol- 
lows :—A pendulum, whose rate was accurately known, 
closed at each passage through the vertical position, a 
battery circuit, the line of which was 220 m. long; and 
included two electric bells. When both bells are placed 
before the observer, he hears them simultaneously. If 
one be moved a little way off this simultaneity ceases ; 
and if the bell be moved still further a point is reached, 
at which both bells are heard simultaneously again. 
The distance is that through which the sound moves in 
the interval between two successive ringings of the 
bells, The pendulum, in the present case, had a period 
of 0°2961 seconds ; the distances at which the sounds 
of the two bells were heard at once were directly 
measured, and the average value (from thirty measure- 
ments) was 99°25 metres. From this the velocity of 
sound in free air = 335'19 m. Reducing the value to 
that for dry air at zero the number obtained is 331°5 m. 
This lies about midway between Regnault’s values 
(330°7) and that of Moll and Van Beck (332°26).— 
Nature. 


New MetHop oF DETERMINING TEMPERATURES.— 
This method (which is due to M. E. Dragoumis) con- 
sists in using two thermometers, one at a higher, and 
the other at a lower temperature than that of the body 
to be tested. On bringing the two thermometers into 
contact with the body, the mercury will fall in one, and 


rise in the other, The point at which the two columns © 


coincides is the true temperature of the body, supposing 
the instruments to be accurate. , 


City Hotes. 


Old Broad Street, May 29th, 1878. 
Durine the past fortnight there has been very little 
stirring in the city of interest to those who read these 
notes. Dullness has continued to prevail in Capel 
Court, and the dullness on the Stock Exchange 
has been reflected in every circle of commercial 
activity. Touching the scare which took place the 
other day amongst holders of Atlantic Cable shares, in 
consequence of a rumour that a new competition line 
was on the cards, we may remark that, though it has 
temporarily subsided, 'no well informed person supposes 
that the report was merely an idle canard. The very 
fact that the cable belonging to the Direct United 
States Company has been successfully duplexed, offers 
an encouragement to enterprising capitalists, while if it 
be correct—and we have very good authority for 
believing as much—that the Direct Cable can now 
perform the whole message carrying of the Atlantic, if 
another independent cable were laid and likewise 
duplexed, even the gentlemen who originated the 
scheme for the amalgamation of the Anglo-American 
and Direct Companies will not venture to deny that it 
would be found an exceedingly powerful opponent to 
the existing cables. With a low tariff, a new Atlantic 
Cable Company, well managed, might, in brief, carry 
everything before it at this juncture. To us it appears 
a pity that the existing companies should positively 
court opposition by adhering to the higher tariff. Do 


the directors of these companies think that if the com- 
petition they at length confessedly dread comes to pass 
it would be possible for them to maintain the tariff ? 
Would the public be satisfactorily impressed by the 
assurance that whereas a new cable might be defective, 
the old one had been well tested, and it was better to 
pay a higher rate for a certainty? Hardly. And this 
mode of argument would also cease to be of force, when 
the cable belonging to the new company had been 
proved a success, 

We are aware that the directors of the existing com- 
panies may reply that, if the tariff were lowered, the 
reserve funds could not be sufficiently increased and a 
reasonable dividend paid, and here, in truth, is their 
dilemma. If, as we have pointed out, they persist in the 
higher scale of charges in the face of formidable oppo- 
sition, they must inevitably lose some of their custom ; 
if, on the other hand, they retain their customers by 
adopting the lower scale, they run the risk of carrying 
on business, not perhaps at an absolute loss, but at a 
very insignificant profit. Thus, it may be hoped, the 
existing companies will see the unwisdom of much of 
their policy in the past; they may not suffer from it as 
we have indicated, but it is equally possible that they 
may. Until there is a revival in the money-market, 
nothing definite respecting a new enterprise may be 
announced ; but should the Eastern Question be disposed 
of without war, there will, no doubt, be an immediate 
improvement in commercial affairs everywhere, and 
investors will be as ready as ever to respond to schemes 
which are marked by ability, caution, and straight- 
forwardness, 

The Secretary of the Eastern Extension Telegraph 
Company, referring to mention being made of the 
Government of Victoria only in connection with the 
duplication of the company’s cables in the East, explains 
that the proposals of the company were not accepted 
by any government in particular, but by the Tele- 
graphic Conference which recently sat in Melbourne, 
on behalf of the combined governments of Australasia. 

We observe from the annual report of Reuter’s 
Telegram Company, Limited, that a further dividend 
of 5 per cent., making 74 per cent. for the year, is 
now payable, and after adding £2,000 to the reserve 
fund, there remains a balance of £205 to be carried 
forward. 

If by the acceptance of Sir Edward Watkin of the 
chairmanship of the East London Railway Company, 
the Metropolitan line of railway will be po me 
brought into connection with the East London line, 
then, we should say, there is one very good reason, at 
least, why the shareholders of the East London desire, 
as we believe they desire, his appointment. It is true 
that there is a covered way of communication between 
the Great Eastern station in Liverpool Street, and the 
Metropolitan station close to. But the lines should 
join each other, for many people somehow do not, or 
will not, see covered ways of communication. As to 
the general prospects and position of the East London 
Company, the latter is not by any means cheerful; the 
former can scarcely be said to be bright. Yet we admit 
that “It is never too late to mend,” may be fitly 
observed in reference to the management of the East 
London Railway Company. Things have not gone on 
well, but there is a worse state possible to the 
company. We do not always agree in the adulation 
which is offered to Sir Edward Watkin—although he 
is a great railway authority and chairman of several 
companies, he is like other mortals open to make 
blunders, and he has blundered—but we do think that 
if he accepts the chairmanship of the East London 
Railway Company, the shareholders will soon find that 
there may be a possibility of a dividend, even for 
them. 


